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Saving in weight and money 


Two very compact bearings which we introduced last year 
are now being extensively used on stub axles and else- 
where. The illustrations show the comparison with 
bearings previously popular for these applications, While 
the new bearings are of the same bores as before, to 
suit typical stub axles, they are smaller in the O.D. and 
in width, and are 25% lighter. 

They may be put a little closer together and still give the 
same effective spread, so that the savings in size are three- 
dimensional, and the hub, the seal, the hub-cap—even the 
amount of grease—are reduced, saving in cost and weight 
—and unsprung weight at that. 


MADE IN ENGLAND BY BRITISH TIMKEN LTD 
DUSTON, NORTHAMPTON (HEAD OFFICE); DAVENTRY & BIRMINGHAM 
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100 to 425 r.p.m. when 


of SINGLE \used with CROFTS 
REDUCTION GEARS |SUPROR SURE-GRIP A development of our live shaft floating 


V-ROPE DRIVES. 
POWERS up to 70 ho. drive which has proved highly successful 


8 SIZES for over ten years. 


of DOUBLE used with CROFTS 
REDUCTION GEARS |SUPROR SURE-GRIP 
V-ROPE DRIVES. 


Used in combination with other standard 
Crofts products, a much wider range of 
torques and speeds (including infinite varia- 
tion) is possible. 


SIMPLE MOUNTING direct on to the machine shaft, whatever the angle, eliminates couplings, 
baseplaces and foundations. This makes an ideal drive for vertical or inclined agitator shafts in 
chemical and food processing machinery, as well as for any horizontal application 


INTERCHANGEABLE BUSHES facilitate fitting on a wide range of shaft diameters. 
DIFFERENT SPEEDS easily obtained using quick-change Crofts Taper-Flushbush pulleys. 
BELT TENSION simply adjusted by the torque reaction bar 

WRITE FOR 


PUBLICATION No, 655/I. 
Units can carry driving 


motor as shown, or be 
supplied fitted with flange 
mounting motor. 
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Inserted blades in heavy forged steel bodies. 
Readily available replacement blades at low prices. 
Guaranteed by Britain's largest producers of carbide tools. 
Screw releasing wedge clamping, simplifying blade renewal. 
Tipped with Britain’s longest lasting carbide — Wimet. 


STANDARD CUTTER LIST 
HI-TEN for steets 


Number 


Dia. of 
Blades 


Prices ex 
Coventry Works 


8 
Standard Spindle Nose Fitting 


FERROMILL [0h CAST IRON AND 


Number Price 


Dia. Cutter 


| 
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Standard Spindle Nose Fitting 
PRICES FOR NON-STANDARD SIZES QUOTED ON REQUES/ 
Many Standard Cutters 
Available from Stock 
Others available on quick delivery 
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MAGNETIC 


AND. 


NON-MAGNETIC 
PARTICLES 
FROM METAL CUTTING FLUIDS 


BannespaiL 
KLEENALL MAGNETIC FILTER 
* Remove metallic Sludge and Abrasives. You can now obtain all the benefits of 


; BARNESDRIL Automatic Magnetic Coolant 
Mutometic Operation. Separation, plus the added efficiency of 


* Rapid, Double-Cleaning Action. removing non-ferrous material. 


Cieaner Coolants 


Efficient BARNESDRIL Automatic Magnetic 
Coolant Separators sharply reduce machine 
maintenance and downtime, increase finish 
quality, and prolong coolant life. New 
BARNESDRIL developments offer even 
greater improvements in coolant supply and 
chip disposal. 


 “Kleenall Filters Are Plant Proven On Our Own Production Equipment 
Patented Nos. 731655, 745604 and others pending. 


Manufactured by 
IEVONSHIRE HOUSE VICAR 


GASTON E. MARBAIX LTD 


ONE -BATTERSEA 8866 (8 lines) 
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FULL UNIVERSAL 


MACHINES. 


Electrically Operated—Air 


Capacities from No. 60 through jin. in two sizes 


Capacities from No. 0 through 1} in. in five sizes 


Capacities up to 1in. in two sizes 


AUTOMATIC and SEMI-AUTOMATIC 
JIGS and FIXTURES 


for Indexing and Clamping 


A complete line of basic Master 
Fixtures to permit adaptation of a 
wide range of parts at high pro- 
duction rate with low tooling 
cost. Built-in controls permit 
synchronisation of fixtures with 
machine cycle. 


FULLY AUTOMATIC 


Completely automatic, hopper feed, nut tapping machines up to 1 in.—incor- Ne 
porating simplicity and low tooling cost. Standard taps are used. Precision 
class 3 and 4 fits and parallelism maintained at high speed and high production. 


DEVONSHIRE HOUSE 


PHONE BATTERSEA. 8688 (8 lines) 


GASTON E. MARBAIX LTD 
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@ G.E.C. continuous lighting trunking is the ideal system 
for large area fluorescent lighting. 
@ Installation costs are considerably lower than 
equivalent schemes using individually suspended 
units with conduit tubing. 
@ Various types of reflectors are available. Different 
reflectors may be used on the same trunking run, They 
can be positioned anywhere along the trunking and 
may be moved without any additional drilling. 
Consult the G.E.C, Lighting Advisory Service through your 
contractor for the most suitable lighting trunking The General Electric Co. Ltd, 
system... with OSRAM tubes, of course. Magnet House, Kingsway, London WC2 
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Fully patented 


Features that have built success 


One of the neatest design details in the modern automobile is 
the pressed-steel housing of the Borg & Beck clutch. 


In a simple manner, it provides the drive to the pressure plate, 
pockets for the pressure springs, and of course a housing which 
permits the use of a simple flat-faced flywheel, with its many 
production advantages. 


And, into the bargain, the housing functions to a useful 
extent as a centrifugal fan, efficiently cooling the clutch. 


BORG BECK 


BORG & BECK COMPANY LIMITED, LEAMINGTON SPA, WARWICKSHIRE, ENGLAND 


Read. Trade Mark: Borg Beck 
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REGO TRADE MARE 


The ideal transmission system 


for the popular car 


THE DRIVER HAS ONLY TO 


and a perfectly synchronized 


change is made automatically 


USES NORMAL GEARBOX 
Low in cost 


EMBODIES WELL-PROVED 
BORG & BECK CLUTCH PRACTICE 
BUT WITHOUT PEDAL 


EASILY INCORPORATED 
IN EXISTING 
DESIGNS 
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On the Austin diesel 
3-tonner 


The Purolator owes its success to its plastic- 
impregnated paper filtration element of 
specially controlled texture, the result 
of pioneer work carried to a high degree 
of perfection. 

The pleated paper construction of the element 
provides an exceptionally large filtering surface. 
It can prevent the passage of particles of dust, 
down to microscopic sizes, which can cause 
excessive wear or damage to the engine. 
Tests have proved that with this type of filter 
high flow rates are maintained over very long 
periods. 


AUTOMOTIVE PRODUCTS COMPANY LTD., 
LEAMINGTON SPA, WARWICKSHIRE 


Registered trade marks: Purolator and Micronic 
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Lighter ! 
t $ lg ter ¢ Real progress in human history seems to come in sudden spurts 


Thus our ancestors took a clear step forward into the bright light of civilization 
when iron was discovered. No longer was it necessary to swing 
ten or twelve pounds of solid stone club when popping the 
question to the little woman. A similar big step occurred 
when our Managing Director introduced his Little Horses 


into power tools of a lightness and handiness previously unheard of. 


Desoutter 


Desoutter Bros. Limited, The Hyde, Hendon, N.W.9. Telephone : Colindale 6346 (5 lines) Telegrams : Despnuco, Hyde, London. 
me 277 
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In this drop-sided truck, ‘Duralumin’ saves wear, tare, 
tyres, fuel and tax. Mounted on a standard B.M.C. 
chassis, its capacity has been increased by a third, and yet 
the weight has been kept down sufficiently to qualify for 
the same rate of tax. After extending the chassis by 3 ft. 
gin, with a Baico extension, the truck was fitted with a 
21-ft. ‘Duralumin’ body instead of the 16-ft. standard 
body normally supplied by the manufactu.ers. 

This use of ‘ Duralumin’ may suggest applications in your 
own vehicle construction, Strong as steel! yet only a third 
its weight, corrosion-resistant, hardwearing and easy to 
clean, this rustless light alloy offers important advantages 
to all vehicle operators. 


(Above) The 7-ton B.M.C. forward control Diesel chassis fitted 
with a 21-ft. body. Premier Motor Company (Birmingham) 
supplied the chassis. Bodywork was built by the Duramin 
Engineering Company—an entirely independent organisation. 
(Right) Mechanic’s eye-view of the chassis showing the 
Duramin Engineering Company's tongued and grooved 
* Duraplank’ flooring made from‘ Duralumin’. 


yy JAMES BOOTH & COMPANY LIMITED - ARGYLE STREET WORKS - BIRMINGHAM 7 


Extrusions, large forgings, plate, sheet, strip, tubes and wire in brass and copper, as well as light alloys 
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Already available as optional equipment on the three fine Rover models—the 2-litre ‘60’, the 75’ and the ‘90’, 
the Laycock de Normanville Overdrive is now adopted as standard equipment on the 
distinguished newcomer, the Rover ‘105s’, a car designed for high and untiring performance. 
Additionally, the fully automatic transmission of the 2-pedal ‘105r’ designed by the Rover Company 
after extensive development work, consists of a Rover built torque convertor and 2-speed 
gearbox incorporating the Laycock de Normanville overdrive. Thus it is a tribute to the 
quality and efficiency of the Laycock unit that it has been chosen for the whole Rover 
range of five cars to provide an extra high ratio for smooth fast cruising 


with maximum fuel economy. 


... overdrive with fully 
automatic operation for all ROVER models 


LAYCOCK ENGINEERING LIMITED . SHEFFIELD 
Enquiries to: Laycock Engineering Ltd., Overdrive and Transmission Sales Division, 


16/17 Hertford Street, Coventry 
Under exclusive licence from Auto Transmissions Lid., Coventry. Electrical controls by Joseph Lucas ( Blecerical) Led, 


Automobile Engineer, December 1956 


DE 

VER MODELS 

OVe 


The general purpose press of 
the British Motor Industry 


Hundreds of Hi-Ton Presses are employed for forming, men 


assembling, riveting and punching operations on automobile 
parts, They are made in a range with pressures up to 300 tons. 


The illustration shows one of a group of machines studding hubs 
at the Tractor and Transmissions Branch of Morris Motors Ltd. 


Write to-day for further details. 


Sales & Service for... DRUMMON D-ASQUITH . . . the British Isles. 


DRUMMOND-ASQUITH (SALES) LTD., KING EDWARD HOUSE, NEW ST., BIRMINGHAM 


"Phone; Midland 3431 (7 lines) Also at LONDON: ‘Phone Trafalgar 7224 (5 lines) and GLASGOW: "Phone Central 3411 
HF 178 
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Are you taking advantage of the latest developments 
in the packaging of machine parts, accessories and 
spares? Amongst the designs now produced by 
Robinsons of Bristol are flexible packages to cover the 
handling, storage and display requirements of almost 
every type of mechanical product. They include 
printed paper bags of every size, with double walls or 
oil-and-grease-resistant linings and strongly-welded 
flexible containers of coloured polyethylene film and 
P.V.C. Attractive designs, incorporating 
manufacturers’ brand names, give clear identification 

at every stage of distribution. 

This new approach to the handling of spares is typical 
of Robinsons’ application of better packaging and 


printing techniques in almost every Industry. If you 


feel that your product is handicapped by outmoded | 


dress, we invite you to take advantage of 


Robinsons’ skill, ideas and resources. 


BAG DIVISION 


Bags and cnvelopes 


Self-crecting carte 
Acetate boxes 4 


Printed corrugated paper 
Posters 
Display material : E. S. & A. ROBINSON LIMITED, BRISTOL AND ASSOCIATED COMPANIPS 


Fine colour. printing 
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WELDING A complete range of 


swaged or detachable tips 
is available covering all 
ae requirements up 


CUTTING 
The cutting attachment 
will cut steel up to 2” 
thick. The highest degree 
of safety is ensured by the 


use of nozzle-mixing 
limiting any possibility of 
backfire to the nozzle it- 
self and allowing maxi- 

mum cutting speeds to be 
maintained. 


Here for the first time is an out- 

fit that can be used for all these 

operations. The basis is a com- 

mon shank to which the various | HEATING | 
heads for welding, cutting, heat- 

ing and flame cleaning can be dhe 
fitted, easily and quickly, With = 
one shank you can build up the angle. 

set with some or all the 

heads to meet your 

needs as they occur. 

Alternatively you can 

buy the complete outfit 

with the entire range of 

heads ina portable case. Flame cleaning attach- 


ments screw directly into 
the mixer and consist of a 
bent neck or a st t 
neck with a range of 
tachable flat or round 
nozzles. 


BRITISH OxYGEN 


f BRITISH OXYGEN GASES LTD., BRIDGEWATER HOUSE, ST. JAMES’S, LONDON, S.W.1. 
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This co-operation with Rolls-Royce is 
typical of the way in which Robinsons 
tackle packaging problems. Consultation 
with Robinsons can almost certainly 
save you time, trouble and labour in 
your production process. We invite 


your enquiries. 


and wrappers 


Bags and en 
Lig 
boxes 

Printed corrugated paper 
Posters 


Display 


E. 8. & A. ROBINSON LIMITED, BRISTOL 


When Rolls-Royce needed a “ cradle ” to protect 
their compresser blades during the stages of 
manufacture, the answer was a strong, double- 
walled cardboard box designed by Robinsons. 
These economical boxes have special individual 
compartments which keep the blades secure from 
abrasion during handling. 

Slots were carefully designed to support the bosses 
of the blades at all stages, dk spite constant changes 
in sizes due to machining. Replaceable tops were 
also provided for easy renewal, since the heaviest 
wear occurs at the point of insertion. All these 
requirements were inet in compact de Sits which 
fit existing bins and permit convenient handling by 


Operators, 


AND ASSOCIATED COMPANIES 
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OF THE STockk 


If you really want to upset a native of the charming old-world village of Nether Ditchling, 


say to him ** Something must have happened to my brakes”. Instinctively he will glance over 
his shoulder for the erstwhile lorry or coach. Lying as it does at the bottom of a steep hill, 
Nether Ditchling is sick of both the saying and the sight. So much so that it has instituted its 
own corrective. Though the method is ancient, the reasoning is modern. Nether Ditchling 
believes that there are three solutions to the problem of their hill and the crashes on it: remove 
the hill, which is almost impossible; build a by-pass, which is highly improbable; equip 
vehicles with the Clayton-Octiker Exhaust Brake, which is extremely practical, Nether Ditch- 
linians are so convinced of the virtues of this method of retardation, that they make an example 
of non-believers. If you're going their way, don’t get stuck in the stocks ! 


May we send you our new leaflet ? 


THE BRAKE THAT NEVER FADES 
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INDUCTION FACTOTU M 


Versatile 


Medium Frequency 


Power Unit 


A widespread need for a simple, compact aad versatile induction 
heating power unit is met by the new Birlee medium frequeney power 
package. The robust and reliable motor alternator is 

housed in a self-contained cubicle with built-in eontrols and meters, 


that can be placed anywhere in the factory. Ideal for hardening, annealing, 


brazing, sintering and melting appli¢ations, the unit may 


incorporate a heating head or may serve several alternative heating 


stations. Birlee publication number 14] gives further details, 


Birlec L.ixzmited 


Member of the A.£.1, Group of Companies 


BRDPDINGTOW BIRMINGHAM 24 


LONDON + SHEFFIELD +« GLASGOW + NEWCASTLE-ON-TYNE 


sm/b 2817 1 56 
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Loadiny 
Ful & ELEGTRIGAL EQUIPMENT 


‘TED, ACTON, LONDON, 


AP 174-831 
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Apart from ordering... 


. +» » Ransome and Marles ball 
and roller bearings I never 
think about them. They are 
specified and fitted in so 
much machinery that 

I take their reliability 


for granted. 


arles Bearing Co., Ltd. 


Newark-on-Trent, England 
Telephone: Newark 456 and Telex 47-306 
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Gear Box 


Inclusive of Overdrive 


THE MOSS GEAR CO. LTD TYBURN BIRMINGHAM 24 
Telephone: ERDington 1661/6. Telegrams: “MOSGEAR, BIRMINGHAM.” 
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120 Ib. casting for machine 
tool component, 


He’s 
just 
going 
to 

use 
another 


of 
those 


The machine tool industry like many 
others has learned through 
experience to put trust in Harper 
Castings, both for its own tools and 
for machine work generally. 


Harper quality covers grey iron and Meehonite 
castings, also metal pressings, 

machining, enamelling and other finishes 

and sub-assembly work. 


JOHN HARPER & CO. LTD. 
JOHN HARPER LTD. 
ALBION WORKS WILLENHALL STAFFS 
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Felt washers and felt seals? Felt for anti-vibration 
bases, for buffing rollers, cushionings and filters? 
Those are some of the ways you can use Bury Felts, 
They can be die-cut, chiselled, punched, machined, 
and even ground. Bury Felts are felts made} 
specially for industry; many types and textures to 
meet your needs exactly. 


Versatile stiff, - 


Send your enquiries to: 
BURY FELT MANUFACTURING COMPANY LIMITED, P.O. BOX 14, HUDCAR MILLS, BURY, LANCASHIRE 
Phone: BURY 2262 (6 lines) 


London Office: 3 SNOW HILL, E.C.1 * Phone: CENtral 4448 
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Finish grind of the bearing diameters on this main 


driving pinion was a single operation with twin 


wheels—an example of the many applications 
for increased productivity obtainable with the 


FULL CYLINDRICAL GRINDER 


cut out 
that operation! 


The production engineer is allergic to 
operations ; he says they cost too much. So 
more and more production men are changing 
over from the older machine screw to the 
self-tapping type. 

For the self-tapping screw, by forming its own 
thread, cuts out completely al! screw-cutting 
operations ; and, because of its self-locating 
point, greatly simplifies assembly. It never 
needs a nut, however thin the parts to be 
joined. 

Moreover, the recessed-head type of 
self-tapping screw permits the use of power- 
drivers, without risk of harm to worker or 
work. The production men have something 
there, haven't they? 


LINREAD LTD - COX ST - BIRMINGHAM 3 


SLOTTED AND PHILLIPS RECESSED HEAD MACHINE SCREWS AND TAPPING SCREWS + HIGH TENSILE HEXAGON HEAD BOLTS AND SETSCREWS 
AIRCRAFT BOLTS, SCREWS AND RIVETS + SEMS + RIVNUTS + CUSTOM DESIGNED COLD FORGED FASTENERS + ALEX SCREWPLUGS. 
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O/L ong PETROL 
GASKET MATERIALS 
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pioneers 
of 
progress 


True to the great traditions of 
Coventry whose long history 

is closely linked with the progress 
of Britain . . . Sterling Metals 
operating large Aluminium and Cast 
lron foundries and, as the world’s 
largest producers of “Elektron” 
Magnesium Alloy castings, have built 
up an unequalled reputation for 


skill, quality and craftsmanship. 


STERLING METALS LTD 


COVENTRY 
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NO NATION 
IN THE WORLD... 


is keener in its machining methods than the U.S., or is 


IN GREAT BRITAIN, 
; Molybdenum has not made 
more experienced in basing its methods on practical results. the same headway—it had a 
setback in war years, when 
It is therefore significant that in recent years 80—90% of 


the high-speed tool steel used in the U.S. has contained This, however, is simple 
: and straightforward, and the 
Molybde num. production of Molybdenum- 
: containing steels is rapidly 
The steel has cost less, and Molybdenum has been free extending. 


GO FORWARD WITH MOLY 


PRONOUNCED * MOLLY’ 


from violent price fluctuations. 


EFFIELD, 


CLIMAX MOLYBDENUM COMPANY OF EUROPE LIMITED, 99 PINSTONE STREET, SH 
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fou can mount the VERSO underdriven 
right way up. You can mount the 
VERSO overdriven—still right way up, 
It works just as well either way 

This new Holroyd speed reducer 

has solid feet top and bottom. It's two 
units in one jnderadriven or 
overdriven as you please. There are 

other ways of mountir g it as well, It 

will run continuously under the 

heaviest loads and the toughest condition: 
The VERSO is available now from 


tock. Do you war t to Know more abou 


it ? We'll be glad to send you a leaf 


giving all the technical detai|s 


The VERSO is a 24” 
centre distance speed 
Jesigned for heavy 
| work, 
! ratios are from 
/0/1, and depending 
e ratio 34 hp. can 
ransmitted, 
» VERSO is suitable 
up to 
1,000 r.p.m,. The worm 
made from 
ntrifugally cast Holfo 
Bronze and the worm from 


nickel case hardening steel, 


THE VERSO WORKS BOTH WAYS 


JOHN HOLROYD & COMPANY LIMITED MILNROW LANCS TELEPHONE: MILNROW 55322 
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anticipating 
development- 


disc brakes 


for powerful fade-free 
braking 


dampers 


for smooth riding 
under al! conditions 


power assisted steering 


for ease of handling and 
reduced driver-fatigue 


Better roads —faster and heavier 
vehicles —and Girling far-sighted 
technical thinking always anticipating 
the requirements of the automotive 
industry. 


oTHE-BEST-BRAKES IN THE WORLD. 


Way Cut Ahead 


In design and efficiency 


GIRLING LIMITED 
KINGS ROAD TYSELEY BIRMINGHAM I! 
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for the world 


Your mark on your products must be distinctive and permanent. The modern 
method is to mark all parts with numbers, symbols or letters for easy and 
speedy reference. FUNDITOR marking machines will do this as well as 
mark your goods with your brand name—a permanent advertisement to sell 


constantly for you. Manufacturers in all trades are using the FUNDITOR 


The Sand-jet Marking Machine 
(illustrated above) permanently 
marks carbide, stainless steel, 
ceramics, glass and delicate Marking Method—which is speedy and efficient for the permanent marking 


in-walled articles which 
wapeanumbcnageteteee cgi of metal, plastic, ceramic, glass and wood components. 
The Hydraulic theavy Duty 


be marked by normal methods. 
FUNDITOR 
MACHINES 
Marking Machine (top right) is 


suitable for deep marking on From hand-operated machines to powerful heavy-duty machines—there’s a 


tough materials. Also produces 
dian dem: Git: dhitias FUNDITOR machine to solve your marking problem. Send us a sample part 


knurling on round or flat units. for delicate or deep marking to your specification. 


Send to-day for our latest catalogue showing over 100 illustrations. 


FUNDITOR LTD., 3 WOODBRIDGE ST., LONDON, E.C.| 


Telephone: CLErkenwell 6155-7 Telegrams: Funditors, Cent, London 
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**DUPLEX”’ PP 250 
HEAVY DUTY HIGH PRODUCTION 


VAUG 


4, QUEEN ST., CURZON ST., LONDON, W.1. 
TELEPHONE ; GROSVENOR 8362-5 


Midland Office: WILFORD CRESCENT, NOTTINGHAM 
TELEPHONE ; NOTTINGHAM 88008 


fox PACE 


POWER 


PRECISION 


MANUFACTURING PROGRAMME 


VERTICAL WORK MOUNTING 
Pfauter Max. Gear Max. Gear 
Dia. 
3,” 
10” 
10” 
10” 
20” 
294” 
354” 14” 
395” 144” 
71” 


HORIZONTAL WORK MOUNTING 
P.160 ” 134” 
R.S.9K 114” 27” 


WORK AND THREAD MILLING MACHINES 
S.FA 114” 27” 13 
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TY 
wuen GALE means so MUCH 
P-B-M CASTINGS ARE USED ... 


No vehicles make more constant use 


of braking power than Public Transport. 


That’s why, when constant reliability is so 
vital, P-B-M Aluminium castings are specified 
by Lockheed for the hydraulic pump on their 
famous power-operated brakes in use on the 
buses of Midland Red Motor Services—one of 
the largest services in the country. 


This core, weighing less than 
two ounces, used in the pro- 
duction of these hydraulic 
pump castings, symbolises the 
intricacy and fineness of this 
high quality production 


P‘B-M have excellent facilities for supplying castings as fully 
machined and assembled components. 


PERRY BARR METAL COMPANY LTD., GREAT BARR, BIRMINGHAM 22A 


TELEPHONE: GREAT BARR 1794-5-4 
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Smethwick Drop Forgings 
.»eFITTED FOR GOOD! 


SMETHWICK DROP FORGINGS LTD. + SMETHWICK AND KIDDERMINSTER * ENGLAND 
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Ilustration by courtesy 
of F. C. Blackwell & 
Co. Lid. 


FOR GOOD TOOLING 


AN EXCELLENT GENERAL PURPOSE 
TOOL STEEL 


672 is known universally as the original “ Blue 
Line Die Steel’. This Steel can be machined with ease 
and oil hardened with a low distortion factor. Many 
years of service have proved that, when worked under 
normal conditions, KE 672 is trouble free and ideal for 
a wide variety of blanking, pressing and piercing opera- 
tions, 


A FIRST CLASS LOW TEMPERATURE 
OIL HARDENING TOOL STEEL WITH DEEP 
HARDENING PROPERTIES 


637 can be machined quite readily. For gauges 
and tools of intricate shape where final grinding is not 
permissible KE 637 is an ideal steel for hardening with 
minimum distortion, 


AN OIL HARDENING TOOL STEEL WITH 
DEEP HARDENING PROPERTIES AND 
EXTRA WEAR RESISTANCE 


(KE) 595 is more highly alloyed than KE 672 and 
KE 637 and is capable of wider application. The Steel 
can be deep hardened in comparatively large sections and 
is suitable for presswork involving greater tool mass 
Excellent torsional properties in the hardened and 
tempered state make KE 595 an excellent Steel for Taps, 
Reamers, etc. Also used as tabletting punches and dies 
for the less abrasive compounds. KE 595 can be heat 


treated with a minimum of movement. 


We make many other types of Tool Steel for various 
applications. If further details are required we shall 
be pleased to arrange for one of our local Technical 
Representatives to call or we will send you a copy of 
our booklet “ K.E. High Grade Tool Steels for Cold 
Work ”. All our Tool Steels are despatched in the 


annealed condition, a process which is very carefully 
controlled as regards time, temperature and atmos- 
phere, to give optimum machinability 


A 2° CARBON 14°, CHROME HIGH DUTY 
TOOL STEEL 


970 is hard, durable and dense. The Steel can 


be heat treated with a minimum of distortion, is highly 
resistant to abrasion, immune from sinking in use and, 
when polished, does not tarnish easily. After hardening, 
KE 970 can be tempered over a much wider range than 
is permissible with ordinary Alloy Tool Steels and is 
used for a variety of exacting blanking and pressing 
operations, as moulds for ceramics, tabletting punches 
and sleeves ... abrasive synthetics, etc. In cases where 
increased toughness is desired at the expense of a slight 
reduction in hardness we also supply KE 961 14% 
Carbon 14% Chrome Steel. 


( KAYSER  ELLISON() & CO.LTD) 


CARLISLE STEEL WORKS * SHEFFIELD * Established 1825 


London Stock Warehouse: 


4 Pembridge Mews, Notting Hill Gate, W.11 Tel KEN 9062/3 
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moulded brake lining 


Fitted as standard equipment 
on these vehicles by 


ALBION MOTORS LIMITED 

THE AUSTIN MOTOR COMPANY LIMITED 
BRISTOL COMMERCIAL VEHICLES LIMITED 
COMMER CARS LTD FODENS LIMITED 
LEYLAND MOTORS LTD © LONDON TRANSPORT 
SCAMMELL LORRIES LIMITED 
TRANSPORT VEHICLES (DAIMLER) LIMITED 


AS@EeEs TOS it 
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£782 Pere Street London W.I., 
Telephone : GROsvenor 6022 
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THE FINEST TOOLROOM IN THE 
COUNTRY IS AT YOUR DISPOSAL 


With over 30 years experience C.V.A. offer you 
unparalleled service in the manufacture of Plastic Moulds, 
Press Tools, Jigs & Fixtures and special purpose machinery. 
If you require the highest quality and a competitive price, 


please send your enquiries to. . . 


C.V.A. JIGS, MOULDS & TOOLS, LTD. 


No. 2 FACTORY, HOLLINGBURY, BRIGHTON 6, SUSSEX 
TELEPHONE: HOVE 46201 CABLES & TELEGRAMS: “ CEVEATOOLS HOVE" 
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MILES 
and as good as new 


ANTI-VIBRATION MOUNTINGS 


/ 


@ Bus bodies last longer when 
protected from vibration by 
Silentbloc flexible mountings. 
Of robust construction these 
units need no attention. Vi- 
bration is absorbed by a 
scientifically designed rubber 
insert which is protected from 
damage by a steel casing. 
Silentbloc mountings in use on 
double-decker buses were as 
good as new after 250,000 
miles. Our Technical Depart- 
ment will be glad to submit 
mounting schemes. 


SILENTBLOC LTD., MANOR ROYAL, CRAWLEY, SUSSEX. Tel.: CRAWLEY 
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2M.I. PLAIN, UNIVERSAL, VERTICAL 


(Catalogue No. M-1506-E) 


Table Working Surface $44” x 10° 
Longitudinal travel 28” 
Main Drive Motor 5 h.p. 


Nos. 2,3 & 4 DIAL TYPES 


PLAIN, UNIVERSAL, VERTICAL 


(Catalogue No. M-1623-€) 

Table Working Surface 

$24” 124" to 784" 164" 
Longitudinal travel 28” to 42° 
Main drive Motor 7} h.p. to 15 h.p. 


Nos. 5 & 6 DIAL TYPES > 


PLAIN AND VERTICAL 
also No. 5 UNIVERSAL 
(Catalogue No. M-1915-E) 


Table Working Surtece 

944" = 20° and 1044" 20° 
Longitudinal travel 50° and 60” 
Main drive Motor 20 b.p. and 40 h.p. 


Send NOW tor Catalogues co 
Charles Churchill & Co. Ltd. 
London . Birmingham . Manchester . Gateshead . Glasgow 


CINCINNATI MILLING MACHINES LIMITED BIRMINGHAM 26 
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FOR 
MOBILE CRANES 


KIRKSTALL FORGE ENGINEERING 
LIMITED LEEDS, 5 


Telephone: Horsforth 2821 
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BRITISH 


The British Clearing Hydraulic 
Safety Overload Protection Device has 
been developed to provide mechanical 
presses with a much needed safeguard 
against excessive overloads near the 
bottom of the stroke. This device pro- 
vides a cushion of hydraulic fluid under 
pressure beneath the slide adjustment 
mechanisms. This hydraulic cushion pre- 
vents the press from building up tonnage 
beyond a pre-set pressure through the 
last 4” of stroke. The unit is entirely 
enclosed within the slide. The tonnage 
setting is regulated at floor level and 
warning indicator lights are located on 
the main control panel. A 
VICKERS-ARMSTRONGS 
PRODUCT 


ROCKW E in) WELSH HARP, EDGWARE RD., LONDON, N.W.2. TEL: GLADSTONE 0033 


MACHINE TOOL CO. LF 


ALSO AT BIRMINGHAM—TEL: SPRINGFIELD 1154/5 - STOCKPORT—TEL: STOCKPORT 5241 - GLASGOW—TEL: MERRYLEE 2622 
6co 
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ELECTRIC 


engine test equipment 


For precision in their experimental work, Ford Motor Company Ltd., at their Rainham 
Works have installed three ‘ENGLIsH ELectric’ 6,000 r.p.m. swinging frame D.C. dynamo- 
meters for engine testing purposes. For many years ‘ENGLISH ELecTric’ has specialised in 
the manufacture of this type of engine testing equipment in which the developed engine 
power is converted to electrical energy by the dynamometer and its attendant motor genera- 
tor set and is fed back to the A.C. supply. This regenerative system in addition to avoiding 
the waste of engine power gives the tester precise control over the engine speed and load. 
The dynamometer can also be made to run as a motor at any time during a test for the 
measurement of hot friction losses. 


for precise experimental work 


THe ENGLISH ELECTRIC Company Limitep, Queens House, KiInosway, Lonpvon, W.C,2, 
Electrical Plant Sales, Stafford. 


STAFFORD 4 PResTtTon é Livegroont ACCRINGTON 


PS. 22K6 
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Dismantling Expert 


The old clock has seen better days. Now some of the parts are put to one side for 
future use. In the factory across the road, something similar is happening 
on an industrial scale. 

The old machine shop has outlived its usefulness, so Thos, W. Ward Ltd: have 
been called in to demolish it. Those machines and materials which are still 
useful are being carefully preserved to form part of the great new machine shop which 
will rise on the site. 

An undertaking of this kind in which speed is all important, calls for long 
experience and careful planning. Wherever dismantling and demolition are the prelude 
to industrial developments, Wards are the people to handle the contract. 

Industrial dismantling is just one of the many activities of the Ward Group of 


Companies whose scope is as broad as industry itself. 
| | 


SERVING INDUSTRY AROUND THE WORLD THOS. W. WARD LTD 


GP/60 


Head Office: ALBION WORKS» SHEFFIELD London Office: BRETTENHAM HOUSE LANCASTER PLACE STRAND W.C.2, 
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METALASTIK 
~ CONTROLLED =REBOUND 
CAB-MOUNTINGS 


As a result of prolonged study of the problem 
of providing the perfect cab-mounting, we 
have produced this patented unit which is 


giving excellent results. 


The C.R. (Controlled Rebound) mountings 
not only eliminate the racking between cab and 
chassis which took place with rigid attachments, 
but also do a great deal to improve comfort 
and insulate the cab against transmitted noise. 


The range covers units having various pro- 
portions of rebound travel to working travel: 
in general, one set of mountings have more 
rebound travel, the other set having re- 


stricted rebound for reasons of stability. 


These mountings are compact and, of course, 
embody the characteristic Metalastik rubber- 
to-metal weld. 


‘DRIKOLD’ 
REFRIGERATION FOR 


TRANSPORT BY ROAD 


meets all the user’s needs. 

*‘DRIKOLD’ does not reduce the payload ; 
is simple and inexpensive ; 

does not require skilled operation 

OF maintenance ; 

is completely reliable in operation ; 

is hygienic and free from mess. 


Full technical service is offered. 


Before ordering or building Refrigerated Vehicles look into the outstanding advantages of ‘DRIMOLD' 


Enquiries to : 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, S.W. 
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“C)’ RINGS in O85 — 
sizes 
BRITICOM STANDARLD 


AVAILABLE FROM 
STOCK 


In these sizes 
we are full tecied for 
the entire gritish and 
American @tatdard range 


Also U-RIMIGS, BONDED 
SEALS, LOCK 
WASHERS, STRUD’ 
LEAK PROOF BOLTS 
SILICONE, RUBBER. 
P.TLFE. SEALS, etc, 


Brochure on 
tinge or 
other 


DOWTY SEALS LIMITED = ASHE HWURC 
af the BDOWTY Group 
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The position 

of leadership 

entails responsibility, 
and the Ferodo 
organisation is 
forever experimenting, 
improving and 
developing so that 
they may rightly 
claim FERODO 
WILL ALWAYS 
BE FIRST. 


Ferodo Limited Chapel-en-le-Frith 


A Member of the Turner & Newall Organisation 
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Ferodo will always be first 


Ferodo Limited are the largest 

manufacturers of brake linings in the British 
Commonwealth. They have, over the years, 

been the first to develop and introduce such 
major improvements in brake lining technique 

as asbestos based materials, die pressing, moulded 
materials, and non-wire woven materials, 

The Ferodo Laboratories and Test House, unique 
in scope and application, are constantly 

engaged in testing and developing new materials 
and methods, keeping always a step ahead of 
higher speeds and mechanical developments. 


Ferodo Linings are fitted as first 
equipment to more makes of vehicles than 
all other Brake Linings combined 


The choice of Ferodo by this majority 

of Automobile Manufacturers emphasises the 
confidence placed in them, after the most 
stringent tests, by the motor industry. 


brake linings clutch facings fanbelts 
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LIMITED 


Rotating shafts running at high speeds, coupled with high fluid 
temperatures and pressures, require Weston Impax Seals. 


Zz 
0 
z 
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Write for fully descriptive brochure. 


IRWELL BANK WORKS DOUGLAS GREEN PENDLETON - SALFORD 6. 
Telephone: Pendleton 2867-8-0; Birmingham: Midland 6962 London: Holborn 0414. 
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REDUCED 
HOT- 
ROLLED 


MAY WE SEND YOU OUR STOCK LIST Black or Galvanized, 


it de 

Wolverhampton’ Oldham, Lancs. also plates up to 
Telephone: 


Wolverhampton Oldham Main 4204 and 7551 inclusive 


Telegrams: Spencerian 
LONDON 


tomate Goch, SHEARED TO YOUR SIZES 
Telephone: Bristol Telephone; Ealing 967! 


H. F. SPENCER & CO. LTD., WOLVERHAMPTON 


ey 
P 
ie 


MARLES 
POWER-ASSISTED 
STEERING UNIT 


(Patent applied for) 


This is the linkage type, specially 
designed to be readily adaptable to 
different steering layouts on heavy 
vehicles. 


While basically straightforward in 
design, it embodies some special 
features which in our experience 
contribute considerably to an 
efficient action, with a valuable 
degree of ‘feel’ by 

the driver. 


Further particulars are given in 
a pamphlet available, on request, from 


ADAMANT 
ENGINEERING COMPANY LTD., 
DALLOW ROAD, LUTON 


Sole Proprietors of the Marles Steering Co., Ltd. 
Telephone: Luton 2662 (4 lines Telegrams : Adamant, Phone Luton 
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many double elephants 


Actual output of large finished prints is far more important to the 
busy print room than theoretical claims about maximum operating 
speeds. Viewed from this angle, the performance of the AZOFLEX 
Model 46/35 Combine Printing and Developing Machine ts altogether 
outstanding, for it is capable of turning out prints at a rate well in 
excess of 1,000 Double Elephants a day, year in and year out. 
Exposure, development and print delivery are all synchronised for 
an even flow of finished work and optimum quality is always ensured 
because Azoflex is the only photo-printing process to apply the 
correct quantity of developer, irrespective of running speed. I[n 
addition, the process is free from unpleasant fumes and requires no 
complicated ventilating system 

For use with the Model 46/35 and other machines in the Azoflex 
range, there is a wide choice of high-quality Azoflex materials 
designed to meet every photo-printing requirement 


~ \ 
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AZOFLEX MODEL 46/36 

Synchronised printing and develo- 
ping machine. Capacity: cut sheets 
and rolls up to 42 in. wide. Printing 
speed: from 2 ft. to WO ft. per 
minute. Dimensions : height 58 in., 
depth 60 in., width 72 in. Weight 
1,100 tb. Price £1,555 including 
delivery and installation in the U.K 


nquire 
Hford Limitec 
Sale 
104 High 


felent 


Deparimem, 
thorn, London, W.C.1 
HOL born 3401 


ILFORD 


PHOTO-PRINTING MACHINES AND MATERIALS 
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THERE ARE OVER 500,000 
TAPER-LOCK BUSHES IN 
USE WITHOUT A 

SINGLE FAILURE 


Fenner 
Taper-Lock bushes 
the fastest and simplest 
means fixing shafts, 
have now been extended 
chain drives with 


DUPLEX and TRIPLEX 


TAPER-LOCK BUSHES GIVE YOU 


EASY ““ON-IN-A-MINUTE” FIXING 
REMOVAL BY ONE TWIST OF THE WRIST 
NO DELAYS DUE TO RE-BORING 
FURTHER USE AFTER SPROCKET IS WORN 


OFF-THE-SHELF DELIVERY FROM 
18 BRANCHES 


j. H. FENNER & CO. LTD. HULL 


NEW BRANCHES NOW IN LEEDS & BRADFORD 
LARGEST MAKERS OF V-BELT DRIVES IN THE COMMONWEALTH 


Automobile Engineer, December 1956 


a 
— 
= 
= 
-_ 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
i = 
= 
= 
= 
= 
= 
1 = 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
— 
= 
ad = j 4 = 
= id = 
= 
| 
4 


The David Brown Automobile 


Gear Division has been created to give 


your gear requirements specialised 
1 


attention and to cater for either batch 


or quantity production. 


Here an immense variety of work 


receives that care and attention which 


is only possible with the most modern 


plant and facilities and with the skill 


and experience which are traditional 


with David Brown products. 


THE 


DAVID BROWN 


CORPORATION (SALES) LIMITED 


AUTOMOBILE GEAR DIVISION 
PARK WORKS HUDDERSFIELD 
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“This is a job for Coopers” 


And itis inthe design stage when the COOPER technicians can 


be of the greatest assistance. It is their business to know all 
there is to know about Filters and Strainers. They are prepared 
COOPERS engineers to design and manufacture to your own specific requirements. 


are available for 


consultation at all 
times. 


STRAINERS FILTERS GASKETS WASHERS 
LAMINATED SHIMS - PRESSWORK 


COOPERS MECHANICAL JOINTS LTD., LLANFOIST WORKS, ABERGAVENNY Telephone: 550 
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SPEEDICUT WORKS, CARLISLE STREET EAST, 
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§ Aluminium Alloy Castings 
pattern & specification — 


Ltd. 


SAYNER Telephone: LEEDS 29466 
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its good plan 
include 


QUALITY PRODUCTS 


AC AIR CLEANERS AND 
SILENCERS 


DELCO ELECTRIC MOTORS AC INSTRUMENTS 


AC FUEL PUMPS 


Virtually every British car has one or more 
AC-Delco components designed into it on 
the drawing-board. AC-Delco research 
engineers will gladly help when you are 


planning a new design or modifying an DELCO-REMY 
existing one. Liaison at the drawing- IGNITION COILS 
board stage can help your design and These are a few in the wide range 


of AC-Delco automobile and electrical 
products. 


production programme. 


AC-DELCO DIVISION OF GENERAL MOTORS LIMITED, Dunstable, Beds. Telephone Dunstable 1166 
or Broadgate House, Coventry. Telephone Coventry 40491 
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BRITISH MEANS 
QUALITY PLUS SPEED 


Under 4 years ago, the Empyrium Welding and Manufactur- 
ing Co, Ltd., of Birmingham employed hand Arc Welding, 
and only one Lincolnweld ML-2 Semi-Automatic welding ma- 
chine. Since the recent installation of a new Lincolnweld Fully 
Automatic head, practically all the Pressure Vessels and Air 
Receivers produced in their works are completely fabricated 
by the Fully Automatic process to satisfy the exacting require- 
ments laid down by the Petroleum and Chemical Industries, 

Eempyrium produce over 1,000 Pressure Vessels and Air Re- 
ceivers a year all of which are tailor-made to meet the indivi- 
dual needs of manufacturers, The Cylinder diameters range in 
size from 12 inches to 15 feet. 

They have found that with the Lincolnweld process, plate 
preparation is minimised, making possible a 50°, saving in ime 
on most jobs, The Welding time for both Circumferential and 
Longitudinal welding is 20 inches a minute at 600 amps/35 
volts on 4° plate using 4” wire and 780 Lincolnweld flux, 
All Chemical plant produced at Empyrium must comply to 
Lloyd's Shipping, the API-ASME code. Empyrium have found 
that Lincoln plant and products are essential if the high stand- 
ards required for this work are to be maintained. 


The fully automatic 


Lincolnweld at work. A 4° 6° 
diameter Air Receiver being cir- 
cumferentially and longitudinally 
welded. This is one of a series of 
similar Receivers which will form 
part of a new Vauxhall Motors 
automation set-up at Luton. 
Lincoln 780 flux and wire are used 
for the longitudinal seams and 
dished ends, 


This Lincolnweld Automatic installation produces both circumferen- 
tial and longitudinal welding, and is mounted on a gigantic column 
which is 17’ 6” high, with a beam protruding 15". Two sets of bogies 
are supplied with this equipment to revolve the work for circumfer- 
ential welding. The beam will raise or lower, and the whole machine 
will traverse. The beam will also swing out to any direction required. 
A Lincoln 900 Motor Generator powers the Lincolnweld Head, provi- 
sion being made for Lincolnweld Twin-Arc or Spread-Arc equipment. 


Largest manufacturers of D.C. welders in the United Kingdom 


LINCOLN ELECTRIC CO LTD 


WELWYN GARDEN CITY 


WELWYN GARDEN 920 


HERTS 
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HIGHS DUTY 
PRONFOUNDERS 


PASSENGER CAR BRAKE DRUM 
by courtesy of Humber Ltd. 


SMETHWICK 40 BIRMINGHAM 


Specialists in high duty iron castings for the Motor Industry 
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The AMP method raises 
output and lowers overall 
costs. Maximum electrical and 


mechanical efficiency is achieved 


through human error are eliminated and a 

uniformly high standard of excellence is main- 

tained at all times. Non-insulated and pre-insulated 
terminals and connectors are supplied to suit 
harness wiring and every type of wire and electrical 


component. 


Brochure AUE sent, or demonstration at your Works on request. 


AIRCRAFT-MARINE PRODUCTS (GT. BRITAIN) LTD 
London Sales Office: 60 KINGLY STREET, LONDON, W.,I. Tel: REGent 2517-2518 
Works: SCOTTISH INDUSTRIAL ESTATES, PORT GLASGOW, SCOTLAND 


Ahead of the present — 


Certi-crimp hand tool. Positive 
closure ensured. 


Pneumatic hand too! eliminates 
operator fatigue. 


Automatic wire terminator 
Operates at up to 4000 an hour. 


— abreast of the future 


AP324e12 
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“s The unrivalled experience and resources of the 
‘CASSEL’ HEAT TREATMENT SERVICE 


are at your disposal. 


A WEALTH OF EXPERT KNOWLEDGE... 


.. lies behind every recommendation made 


by the ‘Cassel’ Heat-treatment Service. 


A complete range of salts and 


salt-bath furnaces is manufactured 


to meet a wide variety 


of heat-treatment problems. 


The ‘Cassel’ Process offers 
these advantages: 


@ Simple, effective control of 
carburising and neutral baths 


Uniform results easily obtained 


Excellent finish of treated parts 


No limitations on type of quench used 


High output for moderate capital outlay 


Microscopic examination of 


stee! specimens after heat-treatment. 


Write for further details to : K 
IMPERIAL CHEMICAL INDUSTRIES LIMITED, fic’ 


LONDON, &.W.1. 
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coefficient of friction: 


The ratio of the mution-resisting force 
to the normal force at the interface of two bodies 
a vital facior affecting braking efficiency 
(and another good rea,on 
A Nation-wide chain of Depots for fitting the correct vow quality). 
to serve you: 
BELFAST 2890 
B RMINGHAM Midland 4657 
BLACKBURN 6547 
BRISTOL 
CARDII O26 
CHESTER 
COVENTRY 
DUNDEE /7245 
EDINBURGH Central 4254 
GLASGOW C2 Central 45 
HARROGATE ¢ 


“| with the correct 


LEEDS 3 200045 

LEICESTER 5260 

LEYTON Leytonstone 0008 
LIVERPOOL Rove und 12 


MANCHESTER 3 Blackfriars (9% 
MIDDLESBROUGH 41576 coetticient 
NEWCASTLE-ON-TYNE 2 $2 and 2704 


NOTTINGHAM 43646 
SHEPPHIELD 1 25529 
SOUTHAMPTON 21270 


STOKE-ON-TRENT 4402) 
WAKEPRIELD 457/ () rig lon 
WIMBLEDON 


Ireland 
DUBLIN, 35 Westland Row and 00518 


woven or molded 


SMALL & PARKES LIMITED » HENDHAM VALE WORKS - MANCHESTER 9 London Office: 76 Victoria Street SWI 
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WHO CAN SUPPLY 
MACHINES AND EQUIP. 
e) MENT TO COVER ALL 
ASPECTS OF PRODUCTION 
7 FROM THE MACHINING 
>) OF THE SMALLEST WATCH 
7 COMPONENTS TO THE 
HEAVIEST CLASSES OF 
[y WORK IN THE ELECTRICAL 
AND SHIPBUILDING 
INDUsTRIEs. 


MANUFACTURERS of Capstan, 
Combination Turret, Hexagon, iy 
Auto and Copy-turning Lathes, hy 

Milling and Drilling Machines, 


SOLE AGENTS for :— | 


ARCHDALE Milling, Drilling and 
Special-purpose Machines, 
BROWN & WARD Automatics, 
CRI-DAN Threading Machines. 


DANIELS Plastics and Diecasting 
Machines. 


DEVLIEG Precision Milling and Boring 
Machines, 


HEALD Internal Grinders and Bore- 
matics, 


HERBERT /SMALLPEICE Multi-cot 
Lathes, 


HILGER & WATTS Projectors and other 
Measuring Equipment, 


KELLER Automatic Toolroom Machines. 


LANDIS Threading Machines and ng 61 Bechler Automatics are installed in the Cricklewood 
Dieheads. = Works of $. Smith & Sens (England) lid 


LUMSDEN Surface Grinding Machines. 
MILLS **Oilaulic’’ Presses. 
NORTON Grinding Machines. 


PULLOMAX Sheet Metal Working 
Machines. 


REED-PRENTICE Plastics and Diecasting 
Machines. 


RICHARDS Vertical Boring Millis and 
Horizontal Boring Machines. 


SIGMA Inspection Equipment, 
AND MANY OTHERS 


Travelling-column Archdale Radial Drilling Machines 


in the Glasgow works of Yarrow & Co Ltd 


ALFRED HERBERT LTD. COVENTRY 


Head Works - - EDGWICK, COVENTRY 
Factored Division RED LANE WORKS, COVENTRY 
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For the new 4 cylinder 


diesel powered Commer ? and 1} tonners 
and Karrier “‘ Bantam” 2 tonners, Commer 
Cars Ltd. exclusively recommend 


SHELL ROTELLA OIL 20/20W 


LEADERSHIP IN LUBRICATION 
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No. 760. 3 doz. Assor- 
ted Light Compres- 
sion Springs 1° to 4” 
long, 22 to18S.W.G., 
t’to diam. 6/6 each. 


No, 98A. 3 doz. As- 
sorted |” to 4” long, 
to diam., 19G 
to 15G. 5/6 each. 


No. 757. Extra Light 
Compression, | gross 
assorted, 4” to 
t to 2” long, 27 to 20 

.W.G. 15/- each. 


No. 388. 4 gross As- 
sorted Small Expan- 
sion Springs. to 
14°, 18G to 21G. 
9/6 each, 


No. 758. Fine Expan- 
sion Springs. | gross 
Assorted to 
to 2” long, 27 to 20 

W.G. 15/- each. 


No. 466. 4 gross As- 
sorted Small Expan- 
sion Springs #” to 14° 
long, 3/32” to 3/16" 
diam., 21G to 24G 

6/6 each. 


No. 1013. | gross 
Smal! Coil Com- 
pression Springs, 4” 
to 14” long, 3/32” to 
diam., 24G to 
19G. 6/- each. 


No. 753. 3 doz. As- 
sorted Light Expan- 
sion to diam., 
2” to 6” long, 22 to 18 
8.W.G 10/6 each, 


No. 1024. 

20 Compres- 
sion Springs 

12” long. +” 
to 4” diam. 24G 
to 18G, suitable 


for cutting into shorter lengths; and 30 
Expansions 14” to 12” long, 5/32” to $ 


diam., 22G to 16G. 


HERBERT TERRY & SONS LTD. 


24/- each 
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REDDITCH, WORCS 


How are 
you off 
for Springs? 


TERRY'S BOXES OF ASSORTED 
SPRINGS are just the job for your 
experimental department —a 
wonderful assortment of Com- 
pression and Expansion Springs 
... all sorts of lengths, gauges, 
diameters. The nine boxes we 
show are just a few from our 
range. Why not let us send you 
a full list 


ASSORTED 
SPRINGS 


These Boxes of Springs can also be obtained at: 
LONDON 27 Holborn Viaduct 
MANCHESTER 279 Deansgate 
BIRMINGHAM 210 Corporation Street 


free? 


The prices quoted are subject to the usual 
trade discount, 


100 YEARS 


SPRING MAKERS FOR 
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AGRICULTURE 


MARINE ENGINEERING 


GAS INDUSTRY 


WHATEVER THE JOB 
THERE’S A 


FLEXIBLE PIPE 
TO GARRY IT THROUGH 


on any problems concerning installation of Flexible Pipes, write please to :- 


* COVENTRY + TELEPHONE: COVENTRY 64171 
on/ von 


Dunlop Technicians will always advis: 
DURLOP RUBBER COMPANY LIMITED ~ ST. GEORGE'S ROAD 


Automobile Engineer, December 1956 


it. 
T 

> 

| | i 

. 

= 
j 

4 

- 

| 
: 
erg 


THE STEEL GOMPANY OF WALES LEADS BRITAIN’S 
GROWING STEEL PRODUCTION 


New blast furnace increases 
pig-iron capacity by over 


one-third 


At the Abbey Works of The Steel 
Company of Wales, No. 4 Blast 
Furnace is now working at maxi- 
mum capacity. Built last year, 
blown in this January, No. 4 Fur- 
nace has a hearth diameter of 
29 ft. 9 in., the largest yet built by 
the Company. Its weekly output 
is over 10,000 tons of pig-iron. 
No. 4 Blast Furnace has increased 
the Company’s total pig-iron out- 
put by more than one-third and is 
contributing many extra thous- 
ands of tons of sheet steel and tin- 
plate a week to Britain’s home 
and export markets, 


Ki 


The Steel Gompany of Wales Ltd 
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Wherever solder is used, the name of Enthoven is known, 

Some associate it with Superspeed — most famous of all cored solders; 
some with one or another of a range of solder products that meets every 
industrial requirement. Body solder, solid solders 
in sticks, ingots, strips and wire; fluxes for all purposes; cored and solid preforms 
solder paints, metal powders and alloys. If there’s a soldering 
job to be done, there’s an Enthoven product to do it—a product 
based on 150 years’ experience in non-ferrous metals and an incomparable 


record of achievement in research and development. 


Factory managers today have plenty of 
headaches — but there’s one, at least that responds to 
treatment. Prescribe ENTHOVEN for all your solder 


requirements and shed a whole load of unnecessary worry. 


Write today 

for your copy of “Enthoven 
Solder Products’ or 
consult us freely on your 


particular problems. 


ENTHOVEN 


SOLDER PRODUCTS 


ENTHOVEN SOLDERS LTD., 69, UPPER THAMES STREET, 
LONDON. E.C.4. MANsion House 4533 
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B ‘Ss machines 


This is one of the possibilities of the auto- 
matic linking of B.S.A. machines. When 
the requirement is for medium or high- 
production, on standard or special purpose 


machines, cons iit B.S.A. Tools Led 


B.S.A. Hiller combined mili and drilling 
machine for transmission boxes 


B.S.A. TOOLS LIMITED 
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SOLE AGENTS GT. BRITAIN SURTON GRIFFITHS 


(\\ From the BS.A. range of single- 


thread and form generators, multi-tool and copy turning lathes, centreless grinders, broaching 


linked for automatic transfer 


THIS 4° dia. COMPONENT MACHINED 
COMPLETE on a BS.A, 5M single-spindle 
automatic chucking machine (for 1st opn 
work) linked withaB.S.A. ACME-GRIDLEY 
6° six-spindle chucking machine. After Ist 
Opn, machining the component is conveyed 
via the overhead chute to the multi-spindle 
machine. The component is transferred to 
the chucks electro-pneumatically within the 


automatic cycle of the machines 


BIRMINGHAM 33 ENGLAND 


& co. LTO KITTS GREEN BIRMINGHAM Telephone: STECHFORD 3071 


and multi-spindle automatic bar and chucking machines, 


e8eui machines, special purpose machines and small tools. 
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NICAL UNIT HEADS 
SPECIAL MACHINES 


MILLING 


Sentinel machine tools for automation, incorporating three sizes of Sentinel-Renault electro- 


mechanical unit heads, can be universally applied as an effective and economical solution to any 
production problems. Wherever there is repetition work to be done—-involving one or more of 


the operations given above  Sentinel-Renault equipment can be successfully applied. Modern 
assembly methods in our factory enable us to offer attractively short delivery terms. Have you 


had a copy of our booklet describing the range and application ? 


i hry) LTD. SHREWSBURY 


TELEPHONE SHREWSEURY 20 * GRAMS: SENTNOLL SHREWSBURY 
A METAL INDUSTRIES GRovP company 


ane 
5524/3960, 
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Concentration 


To-day we still remember and honour the craftsmen who established 


Midcyl tradition long before present modern methods were introduced 


The new home of 


Fluid Sealing Products 


We have now moved to this new factory where we have provided 
the most modern and efficient production plant, office accom- 
modation and increased research facilities. We feel sure this 
move will result in even better service to our many friends and 
customers. Do not hesitate to consult us over your sealing 


problems. 


OIL SEAL DIVISION ty 


COAST ROAD, WALLSEND-ON-TYNE 
Telephone ; Wallsend 64511. Telegrams ; Gaco Wallsend. 
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5 the design that matters 


le 


TBE BRITISH PISTON RING CO. LTO. COVENTRY = MEMBER OF THE AEH, GROUP 


It 


The high wear-resiets ew OF “ORE” bearings are proved by test 

Superload” bearing» fo: ‘heir highly They are available 

from vast range of patterns and Sizes te design. 

Write for your copies of literature 

dealing with al! aspects of 


“Oilite” self-lubricating be arings, 


THE MANGANESE BRONZE AND BRASS COMPANY L790 


meron PARK WORKS HAOLEIGH RO IPSWICH TELEGRAMS? OILITE IPSWICH PHONE IPSWICH 55415 


| -COPPER 
EARI 
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STAINLESS STEEL SHEETS 


This comprehensive catalogue, covering the whole range of stainless steel 


sheets made at our Panteg works, is available to all who are interested in the 
use of this material. 


Richard Thomas 
& Baldwins Lid 


47 PARK STREET, LONDON, WI TELEPHONE: MAYFAIR 86432 
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WEIGHT 


For more pay-load 


In addition to their world-famous heavy-duty tandem axles, 
Timken are now producing lightweight tandem axles to their 
characteristically high standard of engineering. 

The reduced weight means a valuable increase in payload, but the benefits 
extend far beyond this, because the weight saved is unsprung weight, so that 
springing and tyre-life both benefit. The axles are most robust in construction, 
with forged steel housings, torsion-flow axle shafts and big hypoid gears. 
They have an inter-axle differential which shares out the drive equally between 
all four driving wheels and saves wear on tyres and driving parts. 

When the road surface demands, the driver can lock the inter-axle 
differential, from the cab, at any driving speed. 

The majority of the important parts are interchangeable with those in the 
Timken single axles—a great benefit in maintenance work. 

This new tandem is available with either Timken-Detroit famous ‘cradle- 
ride’ axle connecting parts or brackets to accept other approved chassis 


hook-ups. 


Exclusive European distributors for The Timken Decrou Axle Dawon, 
Rockwell Spring & Axle Company, Derr Michigan, U.S.A 


AUTOMOTIVE PRODUCTS COMPANY LIMITED 7600 more ton-miles 
Brock House, Langham Street, Lond \A England 
pay-load per annum 


With a mileage of 75,000 per annum, 
great increases in pay-load are gained, 
due to the weight saved by the use of 
Timken lightweight tandem axles, the 
above being a typical example; gains can 
be considerably increased when Timken 
lightweight trailer axles, from an 
extensive range, are also used. 
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In a bas-relief found at Nineveh there is shown the 
transport on skids of a huge sculptured stone ; 

a horde of slaves pull on ropes while 
sist with a large lever at the rear 


others it 
lie { howe ver 


The most interesting feature of the bas 
is the clear depiction of spoked wheels in 
which are bringing up the tackle 


the handeart 
in essential 


vheels which appear to be the same 
detail as the wheel of today, and a great advance 
on the solid dise hacked from a log 
Rut the bearings on which the wheel ts 


developed in a fashion which would have greatly 


carried have 


eased the labour of the slaves of Nineveh 
The comprehensive range of anti friction bearings 


manufactured with precision and accuracy 


by @aser are to be found wherever wheels turn, 


THE SKEFKO BALL BEARING COMPANY LIMITED + LUTON + BEDS 


THE ONLY 
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Editor 
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She ffield 


J. B. Duncan 


DESIGN MATERIAL! ENGINEER 


W iri the continued trend towards the widespread 
adoption of chassisless construction, the importance of 
spot-welding processes in motor vehicle manufacture has, 
of course, greatly increased. Even in the heavier frames of 
commercial vehicles, resistance-welding in one form or 
another has to a great extent taken the place of riveting and 
bolting. Tests have shown that in most applications 
spot-welded joints are as good as riveted ones so far as 
both fatigue and static strength are concerned. Since 
resistance-welding equipment is more complex than that 
used for riveting, careful attention must be devoted to its 
maintenance, otherwise satisfactory results cannot be 
obtained consistently. 

The fact that spot-welding has taken the place of riveting 
has led to a tendency for spot-welding machines, particu- 
larly of the hand-gun type, to be treated in much the same 
way as the riveter’s tools; that is, they are used until 
components wear or break and then they are simply 
repaired and put into service again. This, of course, is a 
wrong approach: welding machines need systematic 
attention. ‘The electrodes in particular should be replaced 
at regular intervals by properly serviced ones and, while 
on the machine, they should not be filed by the operator. 
It is also desirable that the mechanical pressure, the current, 
the time cycle, and the electrode size should be closely 
controlled. Fortunately, the steel used in body construction 
is of the type that allows considerable latitude in these 
respects; however, this might encourage carelessness. 
There are, of course, limits beyond which, even with the 
best welding steels, it is not possible to obtain consistently 
good joints. Most users of resistance welding equipment 
are aware of these, but there are still some whose welding 
standards are not good. 

The fact that the structural strength and reliability of 
modern vehicles are so dependent on sound welded joints 
is one of the strongest arguments for the better control of 
spot-welding. Resistance to fatigue can only be obtained 
by uniform pitching of the welds and by consistency with 
regard to their shape, size and quality. 

Incorrect adjustment of the machine is the commonest 
cause of poor spot-welding. It is doubtful if the introduc- 
tion of a satisfactory scheme for the maintenance of the 
welding machines adds much to the cost of production, for 
the alternative at present adopted in many instances by 
operators is to make more spot-welds than would be 
necessary if each of them could be relied on to take its 
proper share of the load. In the interest of economy it is 
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PRODUCTION METHODS 


Spot- Welding 


1. FR. Ae.S.( Associate Editor) 


WORKS EQUIPMENT 


necessary not only for the welding conditions and process 
to be controlled, but also for the designers to specify the 
size and pitch of welds to be applied, rather than to leave 
these to the discretion of the operator. In some instances, 
the spot-welds specified are too small to give optimum 
results so far as strength is concerned 

The advent of the multiple-head spot-welding machine 
has simplified accurate pitching of welds. It has also led 
to better welding, because there is a tendency for the 
maintenance of expensive machines of this type to be taken 
more seriously than that of the small and relatively in- 
expensive hand-gun types of equipment. Some manufac- 
turers instal counters on their machines which, when a 
certain number of spot-welds have been effected, sound a 
buzzer to indicate that the electrode must be changed. 

Other features essential to good welding include, of 
course, attention to both the preparation of the material 
and the accuracy of manufacture of the mating parts. So 
far as the preparation of the material is concerned, the 
adverse effect of thin films of oil is not great enough to 
warrant de-greasing; however, rust or scale should be 
removed. ‘This problem does not arise to a great extent 
in the motor industry, because bright steel is widely 
employed. Moreover, the material is used almost immedi- 
ately it is delivered, so normally it does not have time to rust, 

Fortunately, the hand-gun type machines are rarely 
powerful enough to force together mis-shapen sheet metal 
components, so the design of press tools for the accurate 
production of these components receives careful attention. 
Nevertheless, there is a tendency for relaxation in this 
respect where the more powerful multiple-head machines 
are employed. This is a tendency that must be guarded 
against, not only because the result is bad welding, but 
also because components that are forced together in this 
way are, of course, pre-stressed, and in many instances 
the loading thus applied to the welds and to other parts of 
the components is such as to cause local stress concentra- 
tions not catered for in the design. 

An opportunity of designing for spot-welding of a 
quality hitherto almost unobtainable with semi-skilled 
labour has been provided by development of press type 
multi-head welding machines. It is now relatively easy to 
obtain accuracy with regard to both the pitch of the spots 
and the control of welding conditions. This opportunity 


should be grasped, so that a marked improvement in the 
standard of welding can be gained, in addition to the 
economic benefits of higher productivity. 
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The four-seater Goggomobil car is more 
stylishly designed than most miniature cars 


inc JE the war, there have been many attempts to produce 
miniature cars, powered by engines of less than about 
600 cm* swept volume, but few have been successful. The 
market for this type of vehicle is smaller than that for more 
conventional cars, 80 tooling for production in large quantities 
to reduce the price is a great risk. On the other hand, 
unless the price is appreciably lower than that of conventional 
cars, the demand is inevitably smaller stl! 

Styling is extremely difficult because the overall dimensions 
of the vehicle must be kept to a minimum to avoid un- 
necessary expense, while the size of the people that it must be 
designed to accommodate is, of course, an unalterable factor. 
Thus, it is difficult to give the vehicle a long sleek appearance 
because, in order to keep the overall! length to a minimum, 
the seat squab angle has to be nearly vertical, and this 
increases the height of the roof. When so much of the 
available space is taken up by the passengers, there is not 
much room for luggage; and even if there were, the engine is 
scarcely adequate to take any extra load. Light weight is 
essential, but this must be obtained without increasing the 
cost of construction, 

Despite these handicaps, some of these vehicles are sur- 
viving in the face of competition from both small cars of 
more conventional design and two-wheeled vehicles. They 
have gained ground in fields of application in which motor 
scooters hitherto have been operating unchallenged. For 
example, on the Continent, ladies use motor scooters exten- 
sively for shopping and taking children to and from school. 
However, these vehicles do not afford adequate protection in 
cold or wet weather and they have not suitable accommodation 
for bulky parcels. Accordingly, one or two manufacturers 


CARS 


MINIATURE 


Some European Interpretations 


of the Design Problems of this Class of Vehicle 


have sought to overcome these disadvantages by developing 
miniature cars designed to seat two people in tandem. 

Although cars of this layout can be produced at the lowest 
possible cost, customers generally demand something 
better than a two-seater, so a number of vehicles capable 
of carrying three, and in some instances four people, have 
been evolved. There is a tendency to draw a comparison 
between these vehicles and larger cars. Of course, such a 
comparison is most unfavourable to the miniature car and is 
also unfair because the miniature car is in a class of its own 
and is suitable for a limited field of applications, in which 
small size, and low first cost and running expenses are the 
prime considerations. 


Isard 300 

The Isard 300 Goggomobil is manufactured by Hans Glas 
G.m.b.H., Isaria Maschinenfabrik, Dingolfing, Bavaria. It 
is a four-seater vehicle driven by a 293 cm* two-cylinder 
two-stroke air-cooled engine installed at the rear. Its overall 
dimensions are: length 9 ft 6} in, width 4 ft 24 in and height 
4 ft 34 in, and the ground clearance is said to be just 
over 10 in. The dry weight is 850 lb. A wheelbase of 5 ft 11 
in has been adopted, and the track is 3 ft 6} in. 

Inside, the dimension between the clutch pedal and the 
centre of the rear seat squab is 53 in and between the dash 
facia and the same part of the rear seat squab it is 49 in. 
Between the rear face of the squab of the front seat and the 
front edge of the cushion of the rear seat, the distance is 
9 in, and the front edge of the rear seat cushion is 13 in 
from its squab. From the centre of the floor to the roof, the 
dimension is 414 in. The width, at waist level, between the 


This pressed steel, platform typs frame is 
employed in conjunction with the steel 
body, which is welded to it, to form the 
load-carrying structure of the Goggomobi! 
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door-hinge pillars is 41 in, and between the body panels on 
each side of the rear seat it is 49in. Above the front seats, 
the width between the door trim panels is 44in. The 
distance between the front wheel arches, measured at the 
toeboard level, is 28} in. 

The vehicle is powered by the Isario two-stroke engine, 
designed by Adler. Its bore and stroke are 58 mm and 56 mm 
respectively and the compression ratio is 6°5:1. The unit 
develops 17 b.h.p. at 4,800 r.p.m. and its maximum torque 
of 17:3 lb-ft is obtained at 3,800 r.p.m. Lubrication is 
effected on the petroil principle and the mixture ratio of 
oil to petrol is 1:25. Fuel is fed to the carburettor by 
gravity. A 130W dynamo is employed, together with an 
18 amp-hr battery and an electric starter. Warm air from 
the engine cylinders is taken through an aperture in the 
heelboard to heat the interior of the car. In addition, air 
is ducted from the blower that supplies cooling air to the 
cylinders, through a pressed steel jacket fitted over the 
exhaust pipe, to the windscreen demister slots. 

A twin-dise oil-bath clutch transmits the drive from the 
engine to a conventional four-speed gearbox, which is housed 
together with the differential in a single casting. The 
layout is interesting in that the aluminium casing for the 
crankshaft and transmission is divided horizontally, and all 
the shafts except that for the reverse idler pinion are in the 
same horizontal plane. Constant mesh dog engagement 
gears are employed. There are substantial thrust faces on 
each side of the crown wheel assembly, to take the side 
loads from the rear wheels. The gear shift lever is mounted 
centrally on the floor and the overall ratios are: first 20-624:1, 
second 10-996:1, third 7°177:1, fourth 5-073:1, and reverse 
18-05:1. The final drive ratio is 55:16. A maximum speed 
of 59 m.p.h. is claimed for this vehicle on the level road. 


Longitudinal section of the Goggomobil, ff 
showing the general arrangement of the rl f f hy 
seating and mechanical components 


Left 


Right 


and the 
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Swing axles are used 
in conjunction with leading 
links on the rear suspension 
of the Goggomobil 


A divided axle front 
suspension system is employed 
drag 
pivoted forward of the axle 


The vehicle is of semi-chassisless form. It comprises a 
pressed steel platform type base-frame with a steel body shell 
welded to it. Channel sections are pressed longitudinally 
along each side of the platform floor to form the sills, and 
mid-way between them a large top hat section pressing is 
spot welded by its flanges longitudinally on the platform 
This central member, which is attached at each end to cross 
members, provides the torsional stiffness of the base-frame 
Two top hat section cross members are spot welded by their 
flanges to the floor underneath the front seats. They extend 
the full width between the sills, but are broken at the centre 
to accommodate the backbone component 

As can be seen from the accompanying illustration, the 
floor has long rectangular-shaped, dished sections pressed 
in it; they are arranged herring-bone fashion on each side 
of the central backbone member. This is to stiffen the 
panels and prevent the generation of noise. The wheel 
arches are welded in cut-outs at the four corners of the 
platform. At the front, the floor is stepped up, to act as a 
cross member, and then slopes forwards again to form the 
toeboard. Forward of the toeboard, it is again horizontal, 
and its extreme front edge is flanged downwards to form 
another deep cross member. An inverted top hat section is 
spot welded under the toeboard and forward extension, to 
form a box section longitudinal member, and carries the 
pivots of the divided axle front suspension units, 
The construction at the rear is slightly more complicated 


) 


links are 


4 
A \ 
$e 


Interior arrangement of the Goggomobil, showing the front 
squab pivoted forwards to give access to the rear seats 


because it carries the engine. A cross member is formed by a 
deep top hat section, which is raked rearwards and spot 
welded by its flanges to the floor. The front face of this 
cross member is the heelboard. At the centre, it is cut to 
fit over the backbone member, to which it is welded. The 
rear end of the backbone is closed by a plate with a hole in it 
to carry a rubber ring round the gearbox extension. This 
ring forms the front mounting for the power unit and trans- 
mission assembly. The other two mountings are on a 
channel section cross member behind the engine. This 
cross member is welded to the ends of two tubular cantilevers 
that extend rearwards from the main cross member. These 
tubes are passed through holes in the front and rear walls 
of the main cross member, in which they are welded 

Fabricated pressed steel horn-shaped arms are welded on 
top of each end of the main cross member. They overhang 
to the rear to carry the suspension coil springs and telescopic 
shock absorbers, which are mounted coaxially. The rear 
suspension is of the swing-axle type. There is a universal 
joint at the inboard end of each axle, and the motion of the 
wheel hubs is constrained by links, pivoted between lugs on 
the ends of the channel section cross member that carries 
the rear mountings of the engine, The axes of the pivots are 
in line with the centres of the universal! joints. On each side, 
the lower end of the suspension spring seats on top of the 
wheel hub assembly. 

At the front, each half of the divided axle comprises two 
main tubular components, one being the transverse link 
and the other a drag link swept forwards and pivoted well 
in front of the transverse link. The pivots of both links 
are, of course, in line and their axes are parallel to the 
longitudinal axis of the vehicle. At their outer ends, the 
tubes are fitted into a socket joint. The lower end of the 
coaxial spring and telescopic hydraulic shock absorber 
assembly on each side is mounted on this socket component 
and its upper end is secured to a bracket attached to the 
wheel arch and the toeboard, All four wheels are equipped 
with 4:40—10 in tyres. A rack and pinion steering unit and 
the brake, clutch and throttle pedals are mounted on the 
cross member formed by the step at the junction between the 


S12 


floor and the toeboard. The inner ends of the two-piece 
track rod, which is not adjustable, are both attached to one 
end of the rack. This is because the pivots of the swing axles 
are so close together. 


Soletta 

A number of unconventional features have been incorpor- 
ated in the Soletta, the prototype of which has been designed 
and manufactured in Switzerland by W. Salzmann, of 
Solothurn. The vehicle, as shown for the first time at the 
Geneva Show early this year, was designed primarily as 
an operational test bed for the new design features that it 
incorporates. Therefore, the emphasis, up to that time, had 
been on functional design rather than styling. It was 
announced that should any manufacturers wish to undertake 
full scale production of the vehicle, they no doubt would wish 


The latest version of the Soletta car, as exhibited at the Paris Motor 
Show in September of this year, is but little changed mechanically 


This is the original version of the Soletta car, as exhibited at the Geneva 

Motor Show in March 1956. It was designed simply as a mobile test bed 

for the development of the new ideas that it embodies, and therefore 
styling was not seriously considered by the designers 


to incorporate their own style and so would modify the 


layout accordingly. Since then, at the Paris Show, a restyled 
version has been exhibited. A noteworthy feature of the 
design is the fact that almost the whole of the length between 
the extreme front and rear ends is used for carrying the 
passengers and luggage, since the engine is under the rear 
seat. 

The overall dimensions of the vehicle are: length 9 ft 10 in, 
width 4 ft 4} in, and height 4 ft 6} in. A ground clearance 
of 7-1 in has been obtained and the turning circle diameter 
is 26ft 4in. A wheelbase of 6ft 7in has been adopted 
and the track is 3 ft 9} in at the front and it is 3 ft 9} in at 
the rear. 

Glass reinforced plastics has been used for all the body 
panels except the doors, which are of steel; support is afforded 
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A noteworthy feature of the Soletta is the 
way in which almost the whole of the length 
of the vehicie is available for passengers 
and luggage. In most other designs, the 
engine takes up the space either under the 
bonnet or in the boot 


bya welded steel framework, on which the plastics is moulded. 
The front and rear end body panels are identical, as also are 
the two doors, one of which is hinged on the front pillar 
and the other on the rear. In addition, the four wheel 
arches are common. An unconventional layout has been 
adopted. At the extreme front end, the spare wheel is 
carried immediately behind the dummy grille. The petrol 
tank, which is of deep section so that it does not occupy a 
great deal of the length of the vehicle, is behind the spare 
wheel. Between the tank and the toeboard are the front 
suspension, steering and pedals. Above the toeboard, there 
is an exceptionally large, horizontal shelf to take parcels. 
Its front edge is curved so that, at the centre, the length 
between its front and rear edges is 20 in and, at each side, 
24in. Between the shelf and the scuttle the distance 
measured vertically is 10 in. This enables space that would 
otherwise be wasted to be used. ‘ 

Two bucket type seats are fitted for the driver and front 
passenger, and there is a bench type seat at the back. The 
engine, installed under the rear seat, is mounted in unit 
with a gearbox and differential unit. A single dry plate 
clutch transmits the drive to the gearbox and differential 
unit. The differential is behind the gearbox. This unusual 
arrangement has been adopted to suit the engine position: 
normally, with either the rear-engine or front-wheel-drive 
layouts it is necessary, of course, to have the differential 


Views of the interior of the Soletta car exhibited at Geneva Left 
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The rear seat cushion can be removed to give access to the engine 
Wide doors are employed so that access to all four seats can be readily obtained 


between the clutch and the gearbox. A modified form of 
swing axle suspension is undergoing development, Above 
the final drive and rear suspension assembly, the whole of 
the space between the squab of the back seat and the rear 
end of the vehicle is available for luggage 

Above the front seats, the width at the waist is 43 in 
At elbow level, that is, between the outer panels on which the 
trim is stuck, the width is 49in. The rear seat squab is 
curved. Its cushion is 50 in wide, by a maximum of 18 in 
from front to rear. From the centre of the rear seat squab 
to the scuttle, the dimension is 54in. Between the front 
edge of the rear seat cushion and the back of the front seat 
squab, the distance is 9in. There is no dash facia. Instead, 
a single instrument, the speedometer, is mounted on a 
bracket, which also serves as a brace between the scuttle 
and the steering column. 

The doors are 42 in wide, so access to the rear is obtained 
easily without tilting the front seat forward. Each has two 
horizontally sliding window glasses that overlap slightly 
at the centre. The rear light comprises two curved trans 
parent panels, with a centre pillar; in appearance, it is not 
unlike the early post-war Studebaker models, which were 
among the first quantity produced cars to have large, curved 
rear lights. The all-round visibility is exceptionally good 
for such a small car. 

A rack and pinion steering layout has been adopted, The 
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front suspension layout is similar to that of the Renault 4CV; 
it comprises double transverse wishbone links with a coil 
spring and rubber assister spring. ‘The wheels also are of 
Renault manufacture. Damping is effected by telescopic 
hydraulic shock absorbers. 

It is the rear suspension that is one of the most inter- 
esting features of the vehicle. As has already been mentioned, 
the engine, clutch, gearbox and final drive are mounted in 
unit, one behind the other, that is, with the final drive at the 
rear, The front end of the engine is mounted on two rubber 
bushes, the axes of which form an obtuse-angle V in a trans- 
verse vertical plane. Thus, the whole unit tends to pivot 
about its front end as the rear end rises and falls with the 
suspension. 

The swing-axles have been modified, by the incorporation 
of pendant brackets at the ends adjacent to the final drive 
unit, so that they each resemble a bell crank lever. A tie 
rod, with rubber springs at each end, interconnects the lower 
ends of the pendant brackets, and the rod is attached at its 
centre to the differential casing. The rate of the springs at 
each end of the tie rod is such that so far as low frequency 
vibrations are concerned, the swing-axles and final drive 
unit tend to move together as if the assembly were of the 
conventional through-axle design, but it is low enough to 
absorb vibrations at wheelhop frequency. ‘Therefore, so 
far as wheelhop is concerned, the unsprung weight is almost 
the same as if a swing-axle system, with the final drive unit 
mounted on the frame, were employed. At the same time, 
so far as roll characteristics are concerned, the system tends 
to be more like a through-axle, except that the spring base is 
wider, Another advantage of the system is that in the static 
condition, the angle of the half shaft and wheel assemblies 
relative to the road and to the final drive unit remains 
constant, regardless of the load carried by the vehicle. 

At the outer ends of the swing-axles, the coil springs and 
Their 


telescopic shock absorbers are mounted coaxially 
axes are set at an angle such that they are in line with the 


centres of contact between the tyres and the road. This 
arrangement ensures that the weight of the vehicle is in effect 
applied directly over the tyre contact areas and therefore does 
not load the spring and rie rod assembly between the pendant 
arms at the inner ends of the swing-axles. Lateral location 
of the whole assembly can be effected cither by a Panhard 
rod or, if this is too short, by a triangulated link, with its 
apex attached to the final drive casing and its ends pivoted 
on a frame cross member. 

A great deal of development work remains to be done with 
this system and inevitably there will be difficult problems to 
be overcome. Some of these will be connected with the 
movement of the engine and gearbox about the pivot at the 
forward end of the assembly. However, these should not 


In the Zundapp Janus, the side panels are identical, as also are the doors 

at the front and rear ends. This appreciably reduces tooling costs 

This arrangement also obviates difficulties with regard to access to the 
seats at both the front and the rear 


prove to be insuperable, since it is doubtful if the conditions 
are any worse for the engine than on a motorcycle without 
sprung rear forks, 

There are a number of advantages to the layout, in addition 
to those theoretically obtainable with the suspension system. 
By mounting the engine under the rear seat, it has been 
possible to use space that would otherwise have been wasted, 
so there is ample room for luggage in the boot. The front: 
rear weight distribution is good; with two people in the front, 
the ratio is 54:46. In this particular vehicle, there is plenty 
of room inside, and the floor is unobstructed by a tunnel; 
therefore, if both of the front seats are removed, the owner 
can work on the engine from inside the car. Thus, he is 
protected from the weather and can take the full advantage 
of daylight by working with the car outside the garage. The 
rear seat cushion, like the rest of the vehicle, is trimmed 
with a plastics material so that it can be readily cleaned. 
Noise reduction might be a difficult problem. However, 
the area needed to be treated with insulating material is 
relatively small, since the engine is almost entirely enclosed 
in the box formed by the heelboard and seat cushion. 

A Condor, horizontally-opposed twin-cylinder, side valve 
air-cooled engine is employed. It has been modified to suit 
the installation; for example, the exhaust ports are at the 
rear of the cylinders instead of at the front to improve the 
layout of the exhaust pipe and silencer. With a wet sump, 
the overall height of the installation was too great. There- 
fore, the sump was removed and replaced by a cover plate. 
The oil tank, or reservoir, is formed by a cross member of the 
frame and is situated immediately in front of the engine. 
Only one pump is employed; this scavenges the oil from the 
engine and forces it into the reservoir. The pressure built 
up in the reservoir feeds the oil back into the engine lubrica- 
tion system. Again, development problems undoubtedly 
will arise. 

The frame cross member that forms the oil reservoir, 
which is immediately below the heelboard, is shaped in 


The seats are arranged back-to-back in the Zundapp Janus in order to 
make the best possible use of the limited space available 
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such a way as to deflect the air flow up past the cylinders. 
Its cross section is a right-angled triangle, with the right-angle 
between the rear wali and the horizontal base. This member 
also acts as an oil cooler. 

No doubt, insulation of the seat and heelboard, to prevent 
the transmission of heat into the vehicle when it is stationary 
for long periods in heavy traffic, will require attention. 
The problem would be eased by using shrouded cylinders 
with a blower for cooling, or by the employment of a water- 
cooled engine. However, both arrangements would add to 
the cost and there might be some difficulty in finding room 
for either a blower and shroud assembly or a fan and radiator. 

The bore and stroke of the engine are both 78 mm, and 
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the compression ratio is 6:3:1. A power output of 22 b.h.p. 
at 4,200 r.p.m. has been obtained. This represents 29:4 
b.h.p/litre. The maximum torque is 31°8 lb-ft at 2,500 
r.p.m. Two carburettors are employed and they are served 
by an electric fuel pump. The gearbox, which is the Renault 
4 CV unit modified to place the differential at the rear, gives 
the following raties: 17:45:1, 8°73:1, 5°05:1 and reverse 
17-45:1. These, of course, include the final drive ratio of 


Ziindapp Janus 

Another interesting four-wheel vehicle of very small 
dimensions is the Ziindapp Janus. A commendable feature 
of the design is the originality of thought that has been applied 
to it. The seating arrangement has been laid out in such a 
way that the available space has been used most economically; 
also, the design is to a large extent symmetrical, so that many 
of the body panels, both at the front and rear, and on each 
side, are interchangeable. These features have been 
obtained by the arrangement of the front and rear seats 
back-to-back and by incorporating a door at each end of the 
vehicle. The space between the seats is occupied by the 
engine, access to which is gained by folding down the 
squabs and moving the sound-proof cover. A spare whee! is 
stowed beside the engine. 

The rear seats can be rearranged so that their occupants 
face forwards, but in this position, room is restricted and is 
really only adequate for children. In fact, there does not 


Among the four-wheel vehicles with paired rear wheels, the Fulda-Mobil 
is, perhaps, most noteworthy on account of its modern styling 


seem to be any good reason for turning the seats round, 
since the front and rear doors are identical and incorporate 
a windscreen; therefore the view from the rearward-facing 
seats is as good as that obtained by the passengers in the 
front seats. The advantage, so far as safety is concerned, of 
rearward-facing seats is obvious; this layout might appeal 
particularly to people who carry their small children in the 
back, provided the rear door can be locked securely. 

Other seating arrangements can be adopted. For example, 
the rear seats can be removed altogether for the carriage of 
goods or very large quantities of luggage. The incorporation 
of doors at the front and rear ends is an advantage both in 
connection with the loading of luggage and also because of 
the ease of access to all the seats. When the vehicle is oper- 
ated with four passengers, the luggage is stowed above the 
noise-insulated engine compartment. If the car is used for 
camping, all the seats can be laid flat above the level of the 
engine compartment to form a bed for two people. With 
this arrangement, luggage can be stowed underneath the 
beds so that it does not have to be left outside overnight. 
So far as the exterior panelling is concerned, the only 
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The Fulda-Mobil is a two-seater, but at the back it has two 
folding seats, facing inwards, for small children 


components that are not handed are the front and rear 
quarter panels, but they are small and of relatively simple 
form, so the cost of tools for their manufacture cannot be 
great. Because of the symmetrical disposition of the heavy 
components, a favourable front:rear weight distribution is 
obtained under almost all conditions of load 

It is stated that the fact that the front and rear track are 
almost equal helps to give a comfortable ride on rutted tracks, 
but undoubtedly this arrangement was adopted mainly for 
the sake of symmetry. The wheels are as large as practicable 
to reduce shocks, improve road holding and to give lower 
tractive losses. In many of the other small car designs, 
such large wheels are impracticable because they would 
encroach too much upon the space required for the doors. 
Some manufacturers of small cars have restricted their sus- 
pension deflection to save space and in some instances, 
particularly on three-wheeled or other vehicles with a narrow 
track, to improve stability. However, in this car, relatively 
soft springing has been adopted to provide a good ride and to 
increase the life of the vehicle by reducing the wracking 
stresses and shock loads imposed on it 

A leading-link suspension has been adopted at the front, 
while at the rear, trailing links are employed in conjunction 
with «wing axles pivoted on the differential casing. With this 
arrangement, the rubber bushed pivots of the leading and 
trailing links are mounted on the cross members that support 
the seats, so that all the main load-carrying structure is within 
the wheelbase. This is sound in principle, because it enables 
the front and rear ends to be as light as possible. Another 
advantage of the leading and trailing link arrangement is 
that brake torque reaction tends to oppose any tendency for 
the nose of the car to dip when the brakes are applied. 
From the point of view of structural design, the absence of 
doors in the side of the vehicle is a great help, because the 
side panels below the waist form deep beams and make 
unnecessary the incorporation of heavy longitudinal frame 
members. Above the waist on each side there are two win- 
dows, each pair overlapping slightly at the centre. ‘They 
are slid horizontally to open and close them 

A rack and pinion steering layout has been adopted, but 
the rack is connected to the front end of a lever which is 
pivoted between its ends and longitudinally disposed under 
the forward portion of the floor. The rear end of this lever 
is connected to a two-piece track rod. Conventional hydraulic 
brakes are employed. However, special measures have been 
adopted to ensure that they are adequately cooled. Air 
enters through a hole in the centre of the nave plate, and 
radial vanes blow it out round the periphery of the drum 
All four drums are 160mm diameter and the shoes are 40mm 


wide. 
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The car is powered by a single-cylinder, air-cooled two- 
stroke engine of 248 cm* swept volume. Its bore and stroke 
are 67mm and 70mm respectively, and a compression 
ratio of 7:1:1 has been adopted. This engine has an output 
of 14b.h.p. at 5,200 r.p.m., and its maximum torque is 
2:2 m-kg (approximately 15-9 lb-ft) at 3,500 r.p.m. Lubrica- 
tion is effected on the petroil principle, the ratio of oil to 
petrol being 1:25. 

A pneumatically-actuated diaphragm type fuel pump is 
employed and a Bing or Solex carburettor, with a 26 mm 
diameter choke, is fitted. Included in the installation is a 
Micronic air filter. A 12-volt 100 watt starter-dynamo unit 
is carried in the flywheel. Four rubber mountings on long 
bearers carry the whole of the engine installation. The 
capacity of the petrol tank is 22 litres 

The clutch and gearbox are housed in unit with the 
engine. A Duplex roller chain is used to transmit the drive 
to the clutch, which is a multi-plate oil-bath type unit. 
One reverse and four forward speeds are obtainable with 
the Bella-Roller gearbox. In reverse the gear ratio is 
4-9:1, while the forward ratios are: first 4°16:1, second 2-1:1, 
third 1:33:) and top 1:1, These ratios are multipled further 
by a reduction of 2°5:1 between the engine and gearbox and 
another of 2°5:1 in the final drive. A conventional propeller 
shaft transmits the drive to the differential unit. The tyre 
size 18 4,.40—12, 

This vehicle is very compact. [ts overall dimensions are: 
length 2,860mm (9 ft 5in), width 1,400mm (4ft 7 in), 
and height 1,380 mm (4 ft 6{ in A track of 1,150 mm 
(3 ft 9} in) has been adopted at the front and 1,180 mm 
(3 ft, 10} in) at the rear. The dimensions in English units 
are, of course, only accurate to about the nearest | in. The 
wheelbase is 1,825 mm (6ft) and the ground clearance, 
with four people in the vehicle, is 135 mm (5{ in). A tare 


weight of about 400 kg (880 Ib) is quoted, and the permissible 


load is also about 400 kg. It is claimed that the maximum 
speed of the vehicle is about 85 k.p.h., which is 53 m.p.h. 
The car is manufactured by Zundapp-Werke G.m.b.H., 
Nurnberg-Munchen, Dieselstrasse 10 


Fulda-Mobil 


Among the four-wheelers with paired rear wheels is the 
Fulda-Mobil, This vehicle is a two-seater, but behind the 
bench type seat there are two folding seats, facing inwards, 
for small children. The squab of the bench type seat can 
be removed and laid flat behind the cushion to form a bed, 
which inevitably in such a sma)) vehicle is not large 

A Fichtel and Sachs 200 cm", single-cylinder air-cooled 
engine powers the vehicle. It is a two-stroke unit with a 
compression ratio of 6:1; it develops 10 b.h.p. at 5,250 r.p.m 
The unit is equipped with a Bing horizontal carburettor, 
and the feed from the petrol tank is by gravity, A Dynastart 
electric starter and dynamo is employed, and a blower is 
incorporated for the air-cooling. This engine is installed 
at the rear of the vehicle. The drive is transmitted by a 
multi-dise oil bath clutch to a gearbox giving four forward 
speeds and one reverse. Final drive is effected by a chain, 
totally enclosed in an oil bath, and the ratio is 14:48, 

Rack and pinion steering gear is employed. It is un- 
conventional in that the rack and pinion unit is connected 
to one end of a pivoted lever, the other end of which carries 
the ball joints of a divided track rod sy This arrange- 
ment has been adopted because the front seat is immediately 
behind the front wheel arches so a more conventional steering 
gear layout could not be used without having the column 
almost vertical. 

The front suspension is of the divided axle type. A 
transverse leaf spring is mounted above the axle pivots, 
and each end projects into a slider-block fitting, welded on 
the tubular axle below it. C-shaped swivel pin knuckles are 
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welded to the outer ends of the axle. At the rear, a twin- 
wheel assembly on a trailing arm is employed in conjunction 
with a helical spring. All the tyres are 4.00—S. 

Another unconventional feature of the vehicle is its pedal 
arrangement. All the pedals are mounted on the tubular 
cross member above the floor. They are horizontal and 
pivot about vertical axes. The pivot for the clutch pedal is 
on the left, that for the brake pedal is on the right and the 
throttle pedal, which is pivoted still further to the right, is 
curved to clear the brake pedal. An advantage of this 
arrangement is that it does not occupy much space under 
the floor; also, the control is less complex than it would be if 
pendant type pedals were employed. 

The overall dimensions of the vehicle are: length 11 ft 1 in, 
width 4ft 10in and height 4ft 4} in, and the ground 
clearance is 7{in. At the front, the track is 3 ft 11] in. 
The wheelbase is 6 ft O} in. A turning circle of 21 ft 4 in 
has been obtained. The vehicle weighs about 780 Ib. 


Heinkel 

The Heinkel vehicle is similar to the Isetta in that it 
carries two abreast on a bench type seat and has a door in 
the front end. However, the steering column is attached by a 
strut to the door pillar and not to the door as in the Isetta. 
The gear lever operates in a gate bolted on to the left hand 
front wheel arch, All the pedals are pivoted on a cross 
member that form the door sill. The spare wheel is carried 
under the seat and therefore occupies space that otherwise 
would be wasted. 

There is space for luggage behind the front seats. The 
distance between the seat squab and the forward edge of the 
engine compartment is 9in. The shelf formed by the top 
of the engine compartment is 22 in from front to rear. At 
the front it is 40 in wide. A box for small articles is mounted 
above the front right-hand wheel arch, and a pocket is 
fitted on each side panel behind the wheel arches. The 
width of the seat at the waist is 43 in. 

Most of these very small vehicles with large transparent 
panels a)) round above the waist tend to become very hot in 
sunny weather. However, to prevent this, the Heinkel has a 
cabriolet type roof. It is unfortunate that the triangular 
window at each front quarter is not a few inches higher, 
since a blind spot in the driver’s range of vision is formed 
by the metal panel above its apex. 

Rack and pinion steering is employed and the tyres are 
4.40—10, The front suspension unit on each side is of bell 
crank form with the wheel on one arm and a coil spring 


The Heinkel has a door in the front end. In this respect it is similar to the 
Isetta, but the steering column is attached by a strut to the door pillar 
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The Belcar is a plastics-bodied three-wheeler available in ao number of 
different forms. The two illustrations here show drop-head coupés, 
one with and the other without doors 


acting on the other. This spring, together with the telescopic 
hydraulic shock absorber, is totally enclosed in a telescopic 
cylindrical container. At the rear, the single wheel is on a 
trailing arm pivoted on a bracket on the rear of the engine 
crankcase. This arm also forms the case for the chain drive. 

A good detail feature of the engine installation is the 
air-intake arrangement. The carburettor air-intake has a 


rubber bellows mounted round it. At the rear, the end of this 
bellows unit is open and bears against a box welded to the 
lid of the engine compartment. There are louvres in the lid 
and a hole in the wall of the box against which the bellows 
bear, so that the air can pass through from the extreme rear 
end of the vehicle. Thus, the air going into the engine is 
relatively clean, whereas if it were taken directly from the 
engine compartment, it would be contaminated by dust 
and mud thrown up by the rear wheel 

The engine is a single-cylinder four-stroke, air-cooled 
unit of the overhead valve Jayout, which develops 9°5 b.h.p 
at 5,700 r.p.m. [ts bore and stroke are 60 mm © 61:5 mm and 
its swept volume is 174cm*. A Pallas 20 12P carburettor 
is fitted. The overall ratios of the four-speed gearbox are 
as follows: 23-04:1, 12-07:1, O8:1, 5-83:1, and reverse 
18°10:1, 

The overall dimensions of the vehicle are: length 8 ft 74 in, 
width 4ft 6) in, and height 4ft 2in. A wheelbase of 
5 ft 9, in has been adopted and the track at the front is 
4ft O} in, while the ground clearance is 4} in. The dry 
weight of the vehicle is 535 lb and it is designed for a load 
of 510 Ib. 


Belcar 

The Belcar is a plastics-bodied three-wheeler. It is 
powered by a Viktoria Swing, single-cylinder two-stroke 
engine. This engine has a bore and stroke of 65 mm and 
60 mm, giving a swept volume of 250 cm’ It develops 
11:3 b.b.p. at 5,300 r.p.m. Lubrication is effected on the 
petroil principle, and the carburettor is fed by gravity from 
the tank. The unit is air-cooled by forced draught. A 
multiple-dise oil bath type clutch transmits the drive to the 
four-speed gearbox. 

This vehicle is fairly long, its overall dimensions being 
length 11 ft 6 in, width 4ft 10 in and height 3ft Lijin. A 
ground clearance of 7 in has been adopted. The wheelbase 
is 7 ft and the track is 3 ft 9} in. With a hard top, also of 
glass reinforced plastics, the vehicle weighs 615 lb. It carries 
2-3 people abreast on a bench type seat. The vehicle is also 
available with a drop-head. 


DECEMBER 


London 

Tuesday, 11th December, 6.0 p.m., at 1 Birdcage Walk, 
Westminster, S.W.1. General Meeting. Paper: ‘Rubber 
Springs for Vehicle Suspension,” by A. E. Moulton and 
P. W. Turner. 


Birmingham 
Tuesday, 11th December, 6.30 p.m., in the Queen’s Hotel, 


Birmingham. Two papers on engine detail components— 
**Thermostats,”’ by S. H. Blazey (Member) and “Recent 


Developments and Modern Techmques in the Use of Gaskets,” 
by M. G. Herrington. 


Derby 

Monday, 17th December, 7.80 p.m., in the Midland Hotel, 
Derby. Paper: ‘A Review of Hydrokinetic Fluid Drives and 
their Possibilities for the British Motor Industry,” by 7. G. 
Giles ( Associate Member). 


North-Eastern 
Tuesday, 4th December, 6.15 p.m., in the Cleveland Institute, 
Middlesbrough. Paper: “Front Suspension and Tyre Wear,” 
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INSTITUTION OF MECHANICAL 


Forthcoming Meetings of 


ENGINEERS 


the Automobile Division 


by V. E. Gough, B.Sc, (ling.), (Associate Member) and 
G. R. Shearer (Associate Member). This meeting ts to be held 
with the North-Eastern Branch of the Institution 


Scottish 


Monday, 17th December, 7.30 p.m., in the Institute of 
Engineers and Shipbuilders, 39 Hlmbank Crescent, Glasgow, 


C.2. Paper: “B.R.M. Car,” by A, F. Rivers Fletcher 


JANUARY 
London 
Tuesday, 8th January, 6 p.m. General Meeting in conjun 
tion with the Hydraulics Group. Paper: * A Review of Hydro- 
kinetic Fluid Drives and their Possbilities for the British Motor 
Industry,” by J. G. Giles ( Associate Member 


Birmingham 


Date and Paper to be announced later 


Coventry 

Tuesday, 1st January, 7.15 p.m., in the Grosvenor Room, 
Leofric Hotel, Coventry. Paper: ‘Rubber Springs for Vehicle 
Suspension,” by A. E. Moulton and P. W. Turner. 
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HIGH-PRODUCTION MACHINES 


Interesting Examples of Specialized Equipment for Automobile Manufacture 


is warranted by output requirements that will ensure 
continuous operation, or at least a high percentage rate of 
utilization, special purpose machines can usually offer 
substantial economies in production. For more modest 
requirements, discontinuous operation, or batch production, 
single-operation machines are more attractive, as their 
capital cost can be spread over a range of generically similar 
work items, over a longer useful life, or both. Such single- 
purpose machines may be specially adapted and equipped 
standard machines that can, if necessary, be re-adapted and 
re-equipped for other work, or special machines that are 
capable of handling a range of basically similar work. The 
three machines illustrated are representative of the three 
different types. All have been recently introduced and all 
are at present being operated in American or Continental 
automobile factories 


Snyder automatic assembly machine 

This special-purpose machine is fully automated and is 
intended for installation in a transfer line. A seven-station 
machine with a walking-beam transfer, it closes and pressure 
tests the coolant jackets of right-hand and left-hand cylinder 
heads of a V-type engine. In an sequence it 
applies sealing compound to three core holes, feeds and 
presses in three welch plugs, tests the jacket for tightness 
under air pressure, and discharges the finished component 
on to the line conveyor. A cylinder head failing to hold the 
test pressure is automatically withdrawn from the line for 
rectification, 


automatic 


An interesting feature of the machine is that it handles 
alternately right-hand and left-hand heads, identical as 
regards the castings except for core holes at opposite ends. 
Welch plugs are delivered to the work from individual hopper 
feeds that deposit one plug at a time in front of the hydrauli- 
cally-operated plungers that press them into the casting. 
Maximum-stroke switches on each of these plungers control 
the machine cycle, so that transfer is stopped if any plug is 
not pressed in to correct depth. 

The operational sequence is as follows, Cylinder heads 
are loaded into the machine at the first station and are then 
transferred from station to station bya hydraulically-operated, 
walking-beam type conveyor. At the second station laterally 
disposed, hydraulically-operated, latching levers move one 
head to one side of the machine and the following head to the 
There the sealing compound is applied to the 
three core holes in each head ; two on the side and one at 
the appropriate end of the casting. The heads are then 
returned to the conveyor and are passed through the third 
station, which is idle. 

At the fourth, the heads are again transferred to opposite 
sides of the machine, where welch plugs are delivered into 
position and are then pressed in the casting. After return 
to the conveyor, the heads are then passed to the fifth station 
and are air-tested for leaks. Any assembly failing to sustain the 
standard test pressure is rejected and, at the sixth station, is 
removed from the line by hydraulically-operated overhead 
transfer bars. When rectified, such heads can be returned 
to the line at this point by the same overhead transfcr 


other side. 


The Snyder automatic assembly 

machine applies sealing com- 

pound, presses in three welch 

plugs, and tests by air pressure 

alternate right-hand and left- 

hand cylinder heads for a 
V-type engine 
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mechanism. At the last station the finished and tested heads 
are unloaded on to the line conveyor. 

Built by the Snyder Tool and Engineering Co., East 
Lafayette, Detroit 7, Michigan, U.S.A., the machine has a 
fabricated steel base, is operated by two independent 
hydraulic power units, and is equipped with a centralized 
lubrication system. The floor space occupied is approxi- 
mately 14 ft 14 ft. Operating at 80 per cent efficiency, 


the output is 130 cylinder heads—65 pairs of right- and left- 
hand components—per hour. 


Seneca Falls model LN automatic lathe 

An excellent example of a standard machine tool furnished 
and equipped with standardized units to convert it into a 
specialized high-production machine is provided by this 
Seneca Falls lathe. Its evolution effected substantial savings 
in initial cost and also in delivery time, as compared with 
those for a specially designed and built machine. The 
requirement specification called for a machine to remove 
welding flash from a flash-butt welded worm shaft and to 
burnish the junction on a high-production basis. Essentially 
the machine comprises a pedestal base, a combined headstock 
and feed works unit, a headstock turning tool slide and a 
“ packaged ”’ automatic loader and ejector mechanism. All 
the main component parts are standardized items. 

The welded parts are delivered directly from the welding 
machine to the lathe by conveyor whilst still red hot. From 
the conveyor the parts are deposited in the loading chute and 
flow by gravity to the fixed stop which determines the loading 
position. As the machining of a part is completed the spindle 
stops, the hinged steady-rest roll carrier is retracted clear of 
the work, the collet chuck opens and the finished piece is 
ejected from the collet by a spring-loaded rod. The shaft 
then rests on the unloader arms, which immediately swing 
it into the discharge chute and then return to the receiving 
position. An elevator assembly then raises another work 
piece over the loading chute fixed stop and deposits it into 
the loading cradle which remains in the raised position until 
the work is inserted into the collet chuck by a pneumatically- 
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Seneca Falls Model LN automatic 
lathe adapted as a_ single 
operation machine for removing 
flash from a welded worm shaft 


assembly 
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A—loading cradle, B—loading chute, C-—fixed stop, O—hinged roll carrier, E-—unloader 


F.—unloader arms, discharge position, G—discharge chuet 


arms, receiving position 
carrier, relieved position, 


L—roll carrier operating cylinder 


sloader operating cylinder, K—elevator assembly 


Automatic work-handling equipment 


operated plunger. The collet chuck closes immediately, the 
elevator assembly retracts and the hinged steady-rest roll 
carrier sutomatically returns and closes on the work 

On the automatic engagement of the headstock spindle 
clutch, the tools on the slide are advanced to the cutting 
position, the flash is removed and the surface is burnished 
The tools are then retracted and a new cycle is commenced 
The smaller diagram of the tooling layout, shows the collet 
chuck mechanism, and the location of the insert-type carbide 
tool for removing the weld flash, and also the burnishing roll 
The entire loading, machining and unloading operations are 
arranged on a fully-automatic cycle, but push-button controls 
are installed for the setting or the manual operation of each 
movement, The loading cycle cannot inadvertently become 
out of phase with the machine since automatic sequence 1s 
controlled by a system in which each movement is initiated 
only on the completion of the preceding movement, A 
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A finished worm shaft being ejected and a rough workpiece about to 
enter the loading cradle 


production rate of 275 pieces per hour is obtained without 
difficulty with this equipment 
The manufacturer is the 


Seneca Falls, N.Y., U.S.A. 


Seneca Falls Machine Co., 


Hegenscheidt roller burnishing machine 

This new machine enables the roller burnishing of stress- 
bearing components, to impart improved physical character- 
istics and better fatigue resistance, to be performed on a 
production basis. It is relatively simple to adjust and 
versatile in operation and is thus suitable for cither continuous 
operation or for batch production 

The machine is of fabricated steel construction with the 
work spindle and its drive gear arranged in the base of the 
main column, Supported in anti-friction bearings, the 
spindle is both axially and radially adjustable and the drive 
is by vee-belts from an adjustably-mounted motor. Rapid 
chucking, with either hydraulic or pneumatic operation, is 
provided on the hollow spindle which has a special socket 
accommodating a range of chucking fixtures, collets, expand- 
ing mandrels and the like. Foot contro! at the front of the 


A-—<«collet chuck draw bar, pneumatically operated, © ert-type carbide tool 


burnishing roll D— work -driver assembly pring-loaded ejector rod 


work travel diagrarn 


Tooling layeut en Seneca Falls machine 


column base is arranged for the chucking operation. Work 
can, if necessary, be mounted between centres, In that case 
the hollow barrel of the tailstock together with its centre can 
be operated by the foot control, Alternatively, the chuck 
and the tailstock centre can be controlied by a common 
switch. All switches and control clements are mounted in 
a drawer-type frame housed in the machine column and 
readily withdrawable for checking or re-setting 

The actual roller burnishing tool is fitted to a slide which 


traverses on two hardened and ground guideways on the 
upper front of the column. Bearing surfaces on the slide 
are bronze plated to minimize wear in service. Burnishing 
rollers are mounted in eccentric bushings to enable their 
setting to be adjusted to a precise level. The burnishing 
head can be set to a specified work diameter and the rollers 
can be adjusted to an oblique position to ensure a good 
burnished finish on the work. Work up to 60 mm diameter 
and 300 mm long can be accommodated between centres. 
A typical rate of feed is 0-045 mm per revolution. 

An oil-hydraulic cushioning system is provided in the slide 
feed for fillet radius burnishing operations. Burnishing can 
thus be performed at a consistently uniform axial contact 
pressure. Control of the contact pressure can be effected 
either by a pneumatic-hydraulic system with a pressure 
intensifier or directly by hydraulic means. The actual con- 
tact pressure applied to the work can be read from a pressure 
gauge located at eye level. For certain operations, the deep 
rolling of fillets or the burnishing of seatings for anti-friction 
bearings for example, the feed mechanism may be put out 
of action and a special time-limit switch used to afford pre- 
selection of a specified operating period. 

Switches for the several functions are arranged on the 
right and left of the work table. Operation can be on a 
fully automatic machining cycle or by single operations 
manually controlled as may be desired. The machine is 
equipped with a one-shot lubrication system actuated by a 
single lever. 

In Britain the Snyder and the Seneca Falls machines are 
handled by Gaston E. Marbaix, Ltd., Devonshire House, 
Vicarage Crescent, London, S.W.11, and the Hegenscheidt 
machine by Vaughan Associates, Ltd., 4 Queen Street, 
Curzon Street, London, W.1. 


Hegenscheidt semi-automatic, heavy duty, roller burnishing machine 
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HE recent introduction of 100 octane number petrol 
for sale at service stations to the private motorist is a mile- 
stone in the development of the petroleum and automotive 
industries in this country and, indeed, in the world. For 
the British petroleum industry bas put at the disposal of 
our automotive industry 100 octane number fuels well in 
advance of their availability in many other parts of the world. 
The United States and Italy are the only other countries 
where fuels of this high quality have been available on a 
limited scale since early in 1956, 

Over the past forty years, the development of the auto- 
motive and petroleum industries has been closely related. 
Automotive engine designers, in their persistent efforts to 
produce more efficient power units, have steadily raised 
compression ratios, while at the same time the oil industry 
has undertaken the complementary development of fuels of 
higher and higher anti-knock quality. The progress made 
since the war is shown in Fig. 1, and indicates the value of 
the co-operation of these two industries. In the United 
States developments in fuel quality have been at a steadier 
rate than in this country, because there, in the immediate 
post-War years, quality was not so affected by economic 
restrictions as it was in Great Britain. Now the petroleum 
industry in Britain has not only provided the fuels needed 
to enable engines of higher efficiency to be developed, but 
has made these fuels available on a nation-wide basis in 
readiness for the introduction by the automobile industry 
of engines of advanced design. 

Development of these new 100 octane number fuels 
presents not only a problem of increasing anti-knock quality, 
but also of providing for all other aspects of the fuel quality 
requirements of the modern high performance engine. 
The object of this article is to present this aspect of overall 
balanced high quality, and thus to keep the automobile 
industry and users informed of what quality is available to 
them in these new motor fuels. 

The ability to produce fuels of this high quality depends 
upon refinery processes such as catalytic cracking, catalytic 
reforming and catalytic polymerization. These processes 
produce motor fuels that are rich in olefinic and aromatic 
hydrocarbons. The extent to which the components, or 
fractions of the components, from these processes are used 
to produce a finished fuel depends upon the final performance 
required and the refining economics. To ensure that these 
high quality motor spirits have the performance character- 
istics suitable for the engines in which they will be used, it is 
necessary for accurate forecasts to be made of the fuel 
requirements of future engines. This presents some diffi- 
culty, as there are very few automobile engines that can use 
to the best advantage the qualities of 100 octane number fuel. 
It is also important that the automotive engine should be 
designed to take full advantage of the new fuels 


Gasoline additives 

The use of additives in motor spirit is a practice almost 
as old as the industry. There are many reasons for their use 
and the types and quantities used vary from one company 
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Fig. 1. Compression ratio increase and the progress that hat-heen made 
in anti-knock quality from 1946 to 1956 


to another, depending upon refinery operations, cost con 
siderations, and the quality of the final product supplied to 
the user For example, lead tetraethyl, the anti-knock 
additive used in all gasolines, need not be used at all to 
produce 100 octane number fuel if cost to the consumer 
were unimportant, for it is possible by certain refining 
processes to reach this level of quality without the addition 
of lead. However, the new 100 octane number petrol 
developed by the British Petroleum Company has been 
produced with a lead tetraethyl content in the same range as 
that of motor spirits currently being marketed in Great 
Britain. 

Other additives such as oxidation inhibitors, corrosion 
inhibitors, combustion control compounds, and anti-icing 
additives can all play a part; but the important factor is the 
final performance of the fuel. ‘Therefore, in this article, 
the authors deal only with the ultimate results of the different 
quality aspects and not the methods by which they are 
reached. 


Anti-knock quality 

It is well known that increase in the compression ratio of 
an engine increases its efficiency, thereby reducing the fuel 
consumption and increasing the power output. However, 
the theoretically possible improvements are to a small extent 
offset by the need to make the engine stronger to withstand 
the high pressures resulting from higher compression ratio; 
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Fig. 2 Effect of 
compression ratio on 
engine performance 


9 
Compression ratio 


this increases slightly the friction losses. Fig. 2 gives a 
relationship between compression ratio and performance, 
based on the mechanical losses associated with current engine 
design experience; there is seen to be no improvement beyond 
a compression ratio of 15:1, The improvement in power 
output and fuel economy is 40 per cent for the extreme 
difference in compression ratio of from 5 to 15:1 in Fig. 2, 
whilst the improvement for a change from a 74:1 to a 10:1 
compression ratio is 10 per cent. 

Unfortunately, increase in compression ratio leads to a 
greater tendency to knock, so the maximum usable compres- 
sion ratio is limited by the fuel quality available. Knock or 
detonation is believed to be the autoignition of part of the 
fuel-air mixture ahead of the combustion flame in the 
cylinder; it causes loss of efficiency and, when heavy, damages 
the engine. The incidence of knock in a car engine should 
cause the driver to change to a lower gear. Thus, fuel 
consumption is adversely affected, or performance is 
restricted by limiting the usable throttle opening. 
rauio engine, 
which is internationally standardized and known as the 
CFR Engine, is used to determine the anti-knock quality 
of motor fuel. The fuel is compered with blends of two 
reference fuels—normal heptane, which has a low anti- 
knock quality, and iso-octane, of high anti-knock quality. 
Anti-knock quality is expressed as octane number and is the 
percentage of iso-octane, in blend with normal heptane, 
that gives the same intensity of knock in the test engine as 
does the fuel under test. Thus if a petrol is said to have an 
octane number of 100, it means that under the conditions 
of test used, it has the same anti-knock performance as 
iso-octane 

The octane number obtained by tests in the CFR engine 
depends upon the test conditions used as well as upon the 
anti-knock quality of the fuel. Two methods of test are 
applicable to motor fuels, the Motor Method and the 
Research Method.? It is recognized throughout the 
petroleum and automotive industries that of the two, the 
Research Method is more suitable for the forecast of the 
anti-knock quality of fuels in modern high compression 
ratio car engines 

What can be gained from the use of 100 octane number 
fuels ? Broadly the answer to this question is that engines 
designed to make good use of 100 octane number will show 
important improvements in power output and fuel economy 

Fig. 3 shows how the minimum fuel anti-knock quality to 
give knock-free operation, or the requirement, Of 
vehicles on the road, varies with compression ratio, The 
data given are based on stabilized requirements, 
that is, they are determined when the car has run a sufficient 
number of miles beyond which build-up of combustion 
chamber deposits and other causes cease to increase the 
octane requirement. Stabilization occurs after 
about 5,000 miles. The full line drawn in Fig. 3 is based on 
work carried out on the General Motors Research engine, 


A single cylinder, variable compression 
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but the shape of the curve is probably typical of other 
engines; the crosses are the results of tests on individual 
cars, and the scatter indicates the wide differences that are 
obtained between different designs. 

From Fig. 3, it can be seen that fuel of 100 octane number 
is satisfactory for the average engine of 10:1 compression 
ratio. At present, few cars have compression ratios exceeding 
8:1 and the new fuel will only show up to full advantage in 
engines of advanced design. However, it is evident from the 
illustration, that there can be a considerable spread of octane 
requirements for any one compression ratio, and readily 
detectable improvements in engine smoothness have been 
found at compression ratios appreciably below the level for 
optimum performance. Correlation of the data in Figs. 2 
and 3 shows that fuel economy and power output are im- 
proved by approximately 14 per cent for each increase of 
one octane number in fuel quality, provided, of course, that 
use is made of the octane number increase to raise the 
compression ratio. 


Fig. 3 Effect of 
compression ratio on 
octane requirement 
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Another way of increasing the power output of an engine 
is by improving its breathing capacity, since the more air 
the engine draws in, the more fuel it can burn and the more 
power it will give. Improved breathing can be obtained by 
reducing to a minimum the restriction to the flow of the gases 
entering and leaving the cylinder; by avoiding unnecessary 
heating of the ingoing mixture; and by making use of pressure 
pulsations in the inlet or exhaust systems to induce a better 
filling and scavenging of the combustion chamber. 

Other things being equal, improved breathing, like increase 
in compression ratio, raises the octane requirement of the 
engine. It is equivalent to a wider opening of the throttle. 
For each 3 per cent increase in power gained by improving 
breathing or supercharging, the fuel must be increased in 
octane number by one unit. However, unlike increases 
in compression ratio, deeper breathing does not lead to a 
corresponding improvement in economy, but there is a 
bigger return (3 per cent instead of 14 per cent) in power 
output improvement if a unit gain in octane number is 
utilized by improved breathing rather than increase in 
compression ratio. It is to be expected, therefore, that 
designers will always strive for the best breathing character- 
istics possible in order to obtain the best power output from 
an engine of a particular size. 

If octane numbers are wasted by faulty design, then the 
compression ratio and breathing capacity of the engine 
cannot be taken to their maxima. The most important 
factor is proper cooling of the combustion space; and the 
important parts are the exhaust valve, spark plug and piston. 
Proper cooling of the first two can be obtained by adequate 
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water passages, and a sufficient and directed flow of coolant; 
and of the last by careful attention to design and by oil 
cooling. High surface temperatures, apart from inducing 
ordinary knock or detonation, increase the liability to pre- 
ignition due to the origination of combustion at the hot 
surfaces before the spark passes. Engines should be designed 
so that there is little tendency for combustion chamber 
deposits to form, particularly in the region remote from the 
sparking plug, as many octane numbers can be lost by build 
up of deposits in this region. The major effect of the deposits 
is not that of increasing compression ratio, but that of 
providing a heat insulating barrier so that the surface 
temperatures are hotter. This effect can be mitigated by 
design of the combustion chamber, valves and inlet manifold 
to control gas movement in the combustion space. 

It is useful to design an engine so that the power output is 
relatively insensitive to spark advance; a compromise 
distributor-characteristic can then be adopted which gives 
minimum octane requirement without appreciable loss in 
power. Since the cylinder that knocks first determines the 
octane requirement, the inlet system should be designed not 
only so that all cylinders receive the same mixture strength, 
but also so that the different components of the petrol are 
distributed equally, that is, so that all cylinders receive the 
same octane number. Slight enrichment of the mixture at 
full throttle, particularly at low speeds, to suppress knock, 
is permissible because operating time at full throttle is a 
small enough percentage of the total running time to have 
only a minor effect on fuel consumption 

Octane requirements of different cars of the same model 
can vary in extreme cases by as much as 20 numbers. This 
is caused by a large number of factors influenced by manu- 
facturing tolerances, and there is much to be gained by 
reducing these variations. In addition, the owner can waste 
octane numbers and lose performance in many ways, of which 
the following are some of the more important: 

1. Over-advancing the ignition setting beyond the value 
giving the best performance. 

2. Failure to renew the distributor when necessary. A 
worn distributor can give uneven timing to the different 
cylinders, and the centrifugal device which advances 
the timing with speed may not function accurately 
when the springs become weak and the pivots worn 

3. Allowing the cylinder jackets to become furred, which 
causes higher internal surface temperatures. Certain 
additives in the water or anti-freeze are helpful, and an 
occasional descaling treatment may be desirable 

4. Continuing to run the car when the oil consumption 
has become excessive. This increases combustion 
chamber deposits, which may lead to high surface 
temperatures; lubricating oil may cause knock if burnt 
in sufficient quantity. 

5. Using an unsuitable fuel or lubricating oil, which 
aggravate internal deposit formation and adversely 
affect heat transfer rates. 

Motor fuel of 100 octane number is necessary for engines 
of advanced design which give significant gains in power 
and economy. It is useful primarily for engines having a 
compression ratio of more than 8:1, but may be required 
in other engines because of bad design or condition, or to 
give an improvement in general smoothness of running. 


Volatility 

Motor spirit is a mixture of hundreds of different individual 
compounds called hydrocarbons, each of which has a 
different boiling point. There are so many such compounds 
in a fuel that when it is distilled, the volume collected varies 
more or less continuously with the temperature of distillation. 
The volatility of a petrol is measured by the ASTM Dis- 
tillation Test,* and is expressed by the percentage distilled 
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at various temperatures. Fuel volatility affects many engine 
performance characteristics including the following 
Ease of starting 
Warm-up time 
Fully warmed-up pertormance, or throttle respons: 
Tendency to cause carburettor icing 
Tendency to cause crankcase oil dilution 
Tendency to cause vapour lock and percolation 
Examination of each of these features in turn shows that 
some of the requirements are conflicting, and that a careful 
balance is necessary to obtain the best all-round results. 
The first five of the above listed requirements are primarily 
concerned with low temperature conditions. Many tests 
have been carried out by the authors’ company in this 
country and Europe, culminating in a series of winter tests 
in Sweden, at temperatures as low as 37 deg C $5 deg F), 
using nine specially prepared fuels and eleven cars manu- 
factured in six different countries 
At low temperatures, the difficulty in providing an ignitable 
mixture for starting increases, so the fuel has to be more 
volatile. The components at the beginning of the distillation 
range, that is the first to boil, primarily affect starting. In 
fact, the temperature at which ten per cent of the fuel has 
distilled is the best guide to ease of starting 
In Great Britain, winter temperatures are seldom below 
—6'5 deg C (20 deg F); nevertheless, for satisfactory opera- 
tion at this temperature, ten per cent of the fuel should boil 
below 60 degC. Such a fuel gives easy starting at all 
temperatures above —6°5 deg ¢ 20 deg F); also starting 
with it is not impossible at temperatures as low as —20°5 
deg C (—5 deg F). In the summer, the temperature does 
not drop below 1:5 deg C (35 deg F) and the ten per cent 
distillation temperature of the fuel can then be as high as 
70 deg C. It is desirable to reduce volatility in the summer 
months to avoid vapour lock 
Warm-up characteristics of a fuel can be measured by 
making full throttle accelerations from low speed during the 
warm-up period. It is assumed that the engine is warmed-up 
when its full performance can be substantially attained 
Warming-up time increases as the atmospheric temperature 
drops, and is roughly doubled for each 20 deg C (36 deg F 
fall in temperature; this effect is as much due to increased 
viscosity of the lubricating oil as to the condition of the 
mixture in the cylinders 
The best guide to the warm-up characteristics of fuels is 
given by the temperature at which 50 per cent distils. Good 
warm-up characteristics are given at all temperatures down 
to —18 deg C (0 deg F) by fuels which have at least 50 pet 
cent boiling below 100 degC, Such fuels also give good 
fully warmed-up performance, that is, quick response to 
sudden changes in throttle opening. Slightly less volatile 
fuels are satisfactory in the summer months 
Carburettor icing occurs with certain installations in 
which a large reduction in the temperature of the intake 
air and carburettor parts occurs owing to the latent heat 
of vaporization of the fuel. When cool air of high relative 
humidity is drawn through the carburettor, its temperature 
may be reduced below the freezing point of water, in which 
case some of the water vapour condenses in the carburettor 
and ice is formed. This ice may be deposited in various parts 
of the carburettor and restrict the flow of fuel; its presence 
is manifested by stalling during warm-up, or in extreme 
cases by complete, though temporary, stoppage of the vehicle 
when fully warmed-up. Such troubles occur when the 
temperature is in the range of 2deg C to 143 deg ¢ 
28-55 deg F) and when the relative humidity is above 
65 per cent. Absence of conducted heat to the affected parts 
of the carburettor, and over-ventilation of the under-bonnet 
space are the major design causes. A large reduction in fuel 
volatility prevents carburettor icing but, since icing is a winter 
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Fig. 4. Left 
Fig. 5 


Manifold gum deposits from inadequately refined fuel 


Right: Manifold gum deposits obtained with a satisfactory fuel 


problem, such a solution would conflict with ease of starting 
and quick warm-up. It is fortunate, however, that icing 
troubles can be completely cured by the incorporation in 
the fuel of certain special additives. Crankcase dilution 
does not occur with vehicles in good condition, provided 
the fuel distillation is completed by 210 deg ¢ 

At high temperatures, vapour may be formed in the fuel 
pump or carburettor. This can cause either an interruption 
of the fuel supply, or percolation, that is, periodic syphoning 
of fuel into the choke tube, These troubles are most likely 


to occur if, after a period of hard driving, the car is allowed 
to idle or stand for a period, In these circumstances, the fuel 
system temperatures then soak to much higher values than 
those obtained when the vehicle is running normally on 


the road. The occasions when the trouble is most likely to 
occur are in traffic jams or when the driver attempts to start 
the vehicle after a stop of about a quarter of an hour. If 
the fuel pump is well clear of, or shielded from, the radiation 
from the exhaust pipe, vapour lock is unlikely to occur. Also 
the provision of high-level vents in the bonnet, to provide 
air circulation when the vehicle is stationary, is a good design 
feature. In fact, all measures that reduce fuel system 
temperatures, particularly when the vehicle is standing, 
are desirable. The provision of ample cooling air when the 
vehicle is in motion is a measure that must be applied with 
discretion; if carried to excess this could lead to carburettor 
icing troubles in winter, Installation of the fuel pump at the 
level of the base of the petrol tank is also beneficial, as it 
ensures that the pressure in the whole of the fuel system is 
above atmospheric, If it is mounted on the tank, or well 
away from the engine, the pump of course is kept cool. 

Naturally the more volatile the fuel the greater is its 
tendency to give off vapour at a given temperature. Fuel 
systems are capable of handling a surprisingly large amount 
of vapour, and experience has shown that in the average 
car, difficulties are experienced only when the volume of 
vapour is 36 times the volume of fuel.” Thus, fuel vapour 
lock characteristics are measured by the temperature to 
which the fuel must be heated to give a vapour : liquid ratio 
of 36: 1, 

The British Petroleum Company have determined the 
characteristics of the fuel systems of many cars at high 
summer temperatures in Great Britain, Continental Europe, 
and in Algeria, under both level and mountain- 
climbing conditions, These tests have covered atmospheric 
temperatures up to 5O0degC (122 deg F), although the 
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maximum British summer temperature maintained for any 
reasonable period is 30 deg C (86 deg F), and this maximum 
only occurs inland in the South of England. 

Fuel system temperature rises approximately one degree 
for each degree rise in shade temperature. In the best car 
tested, temperatures of parts of the fuel system critical to 
vapour lock rise to 25 deg C above atmospheric temperature, 
and in the worst car tested they rise to 50 degC. The 
average rise is 33degC. Determined efforts should, of 
course, be made to reduce these temperatures. 

It should be noted that the volatility criteria referred to 
above are values that are acceptable, but they are not 
necessarily the optimum values used in marketed fuels. The 
volatility of a high quality fuel must be very carefully 
balanced to meet the conflicting demands of starting and 
quick warm-up on the one hand, and freedom from vapour 
lock on the other; it must also be adjusted to suit the parti- 
cular climatic conditions in the market concerned and to 
suit as wide a range of operating conditions as possible. The 
optimum volatility for user satisfaction can only be chosen 
as a result of extensive road tests. 


ingine cleanliness and overhaul life 

This aspect is one which users seldom associate with 
fuel quality, except in so far as it concerns the combustion 
chamber. Few users realize the great influence motor spirit 
quality can have on the formation of lacquer and sludge 
in engines, especially under adverse running conditions. 
These formations, of course, are also closely associated with 
the quality of lubricating oil used, since a high quality 
detergent oil can often mitigate the adverse conditions that 
might develop if a poor quality fuel were used. 

In providing high octane number, it is important that 
other qualities are not sacrificed. Fuels must be stable 
so that after manufacture they can be stored for reasonable 
periods before the customer uses them. Unstable fuels 
lead first to gum deposition in pumps, carburettors and 
induction manifold assemblies, and subsequently to inlet 
valve sticking. Piston lacquer and ring sticking would 
eventually develop if an engine were consistently supplied 
with unstable fuel. 

Although many laboratory tests are used to give day-to- 
day control of the stability of motor spirits and their effect 
on engine performance, experience shows that only engine 
tests can finally prove the efficiency of the processes used to 
meet the market requirements. The authors’ Company uses 
a number of engine test techniques in this sphere. 

One of these is a test in which a single cylinder engine 
of 22 in bore « 2} in stroke is used. This engine is run 
for 20 hours at 1,800 r.p.m., with a water outlet temperature 
of 100 deg C, an oil temperature of 60 deg C and a mixture 
temperature of 66 deg C. By means of this test, the tendency 
of a gasoline to form gum in the carburettor and induction 
manifold is evaluated.‘ Figs. 4 and 5 show the gum deposits 
formed on the blades of a special heater inserted in the 
manifold of this engine. In Fig. 4 is shown the condition 
after 20 hours of running with an inadequately refined fuel, 
and in Fig. 5 with a satisfactory fuel. The results of this 
test have been correlated with road tests, so that the quality 
required to prevent gum deposits and inlet valve sticking 
is known. 

Conditions most likely to lead to lacquer and sludge 
deposits, as a result of the use of unstable fuels, are light and 
medium load operation at low temperature. Under these 
conditions, fuel dilution of the lubricating oil occurs; this 
dilution is due to unvaporized fuel, which, together with 
the products of partial combustion, pass the piston and ring 
assembly into the sump of the engine. With an unstable 
gasoline, the products of partial combustion contain high 
proportions of gum and lacquer, some of which are deposited 
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on the piston assembly during the passage of the products 
of partial combustion into the sump. The products that 
reach the sump are then circulated with the lubricating oil 
and tend to be deposited. 

Two tests are used by the British Petroleum Company 
to measure the tendency to form fuel deposits. One is made 
with a six cylinder truck engine of 34 in bore, 3} in stroke, 
running at 2,500 r.p.m. and developing 45 b.h.p. For the 
duration of each test, 40 hours, the jacket temperature is 
regulated to 38 deg C, and the sump temperature to 74 degC. 
The second test is made with a four cylinder engine of 
34 in bore, and 4} in stroke, run at 65 deg C jacket tempera- 
ture, and 50 degC sump temperature, under start-stop 
conditions, with the load and speed varied to simulate 
door-to-door delivery duty. 

With regard to the combustion chamber, the first feature 
that is commented on by most users is exhaust valve life. 
This is natural as, in many engines, until recent years the 
life of these components has been unsatisfactory. However, 
this aspect of engine development has received much 
attention, and modern units are giving much more satis- 
factory service. This is due not only to improved materials, 
but also to the gradual disappearance of the side valve 
engine and a realization of the importance of providing for 
adequate and uniform heat transfer at both the valve seats 
and guides. Exhaust port shape and guide position also 
play their part. The ultimate in exhaust valve design was 
referred to in a recent symposium;° in an aircraft engine 
the valve life is now known to be equal to that of the complete 
engine. This is also achieved in a few automobile engines, 
but at a cost. However, exhaust valve life in general is now 
much better than it was a few years ago. ° 

Valve burning tests are made in engines prone to this 
trouble. Four cylinder side valve engines are used. They 
are run under cyclic heavy duty conditions. However, as 
the authors believe that the false impression may ‘still persist 
in some users’ minds that high octane number fuels are 
too hot for normal engines and will lead to valve burning, 
it is of importance to emphasize that the new 100 octane 
number fuels produced by the authors’ Company contain 
no components likely to affect valve life adversely by 
comparison with fuels already marketed by them, and that 


the user can rest assured that there will be no deterioration 
in valve life as a result of their use. 

The effect of combustion chamber deposits on engine 
performance is well known, and the question of octane 
requirement increase has been dealt with in a previous 
section. However, the effect of fuel quality on deposit 
formation and also on pre-ignition tendencies is one which 
must be kept under constant review by both the petroleum 
and automotive industries. To deal with this, engines with 
representative combustion chamber designs suitable for use 
with fuels of high quality are employed. They are run under 
normal operation conditions until deposit stability is reached 
During the course of this work the octane requirements 
are measured and also observations for pre-ignition are 
made. In the engines currently available, pre-ignition does 
not occur with a satisfactorily formulated 100 octane 
number fuel. As engines that require even higher levels in 
anti-knock quality are developed, it is important that they 
are made available, at an early stage, to the petroleum 
industry. 


General comment 

The new 100 octane number motor fuels made available 
throughout Great Britain should enable the automobile 
industry of this country to build engines having compression 
ratios up to 10: 1. These fuels not only provide high anu- 
knock performance but, in addition, have a balanced quality 
so that their volatility and stability are equal to or better 
than the gasolines already available, as also is the engine 
cleanliness experienced when they are used. In conclusion, 
the authors wish to thank the Chairman of the British 
Petroleum Co. Ltd. for permission to publish this article 
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N recent years, a number of bearings for use without 
lubricant have been developed. So far, one of the most 
successful in this country has been the Glacier dry bearing, 
described in the December, 1954, issue of Automobile 
Engineer. The Nylacore bearing was later developed in the 
United States; this was mentioned in the February, 1955, 
issue of Automobile Engineer. One of the latest additions to 
the range of bearings of this type produced in America has 
been developed by the American Metal Products Co., of 
Detroit. Most of this company’s efforts have so far been 
directed towards the application of the new bearing to 
suspension components, with a view to the elimination of 
lubrication points and reduction of friction. 

The key to the success of this development is the use of 
Teflon fibre, woven into a fabric, as the anti-friction medium. 
Teflon, which is similar to the PTFE material used to 
impregnate the metal of the Glacier dry bearing, is made by 
E. I. Du Pont de Nemours and Co. Inc., of Delaware, 
U.S.A. In the new American bearing, the Teflon is double- 
woven with a backing of nylon or cotton, and is then laminated 
and preformed with cotton-reinforced phenolic resin. When 
the bearing is used in a ball-and-socket suspension joint, the 
metal components are coated with a special grease to prevent 
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corrosion, and the laminate is preformed into a cup, which 
lines the socket. The joint is assembled and the preformed 
bearing is cured in place. This ensures that perfect spherical 
contact is made between the ball stud and the bearing. 
Finally, the joint is sealed. The manufacturers state that 
preliminary tests have indicated that these bearings will last 
the lifetime of the vehicle, without lubrication or other 
maintenance. In addition, they say that the cost of this type 
of joint is no greater than that of a comparable standard 
ball joint. 

There are, of course, many other applications for this type 
of bearing. They include spherical end-fittings for control 
rods; self-aligning bearings; cylindrical components, such as 
bushes and hydraulic piston type valves; and flat or sliding 
components, including leaf spring end-pads, Apart from the 
fact that bearings made of this material function without 
lubrication, their friction is said to be lower, by more than 
50 per cent, than that of standard lubricated suspension 
joints. Another advantage is that they do not squeak. The 
new bearings are expected to be used primarily in joints 
subject to intermittent motion, where overheating is not a 
serious problem, although Teflon will withstand temperatures 
of up to 500 deg F, which is high for plastics materials, 
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CAR WHEEL MANUFACTURE 


High-Rate Production at the Works of Joseph Sankey and Sons Ltd. 


W uss may be regarded as the fundamental basis 
of all surface transport. Their invention is lost in antiquity 
and they have slowly evolved throughout the entire span of 
recorded history. As roads were improved and horse-drawn 
carriages become more refined and more luxurious, the 
spoked wooden wheel shod with a metal rim was brought to 
a high stage of development. Always the wheelwright’s 
was a highly specialized craft. It was necessarily so, since 
the functional requirements to avoid “‘lift,”’ or eccentricity, 
and “‘run-out,”’ or wobble, called for a precision in measure- 
ment and a meticulous care in building which, until relatively 
recent times, were in edvance of contemporary technical 
standards. 

The earliest builders of motor cars had but a limited choice 
of wheels. After a few examples had been fitted with large 
diameter, narrow-rimmed, wire-spoked wheels of the type 
now termed rickshaw wheels, wooden-spoked artillery 
wheels were adopted. They were at first metal shod, later 
fitted with solid rubber tyres, and eventually with metal 
rims and pneumatic tyres. 

The firm of Joseph Sankey, which had its modest beginning 
at Bilston, Staffordshire, in 1854, early in the twentieth 
century was engaged on steel presswork and fabrication. 
It had already set up a motor-car body-building department 
and was supplying pressed steel body panels for fitting on 
wooden framings to manufacturers in Britain, France and 
the United States of America. It was in that period, prior to 
World War I, that the firm produced the first all-steel, 
pressed wheel in the world. This was the patented, steel 
artillery wheel, which met with general approval and was 
supplied to car manufacturers in all parts of the world. 
It comprised two symmetrical, apertured pressings, the 
peripheral margins of which were rolled over the edges of a 
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relatively light profiled rim. The two pressings were edge- 
welded together around the apertures, thus forming what 
were, in effect, tubular spokes. 

In order to meet the demands of the then rapidly growing 
car industry, a move was made in 1910 to Hadley, outside 
Wellington, Shropshire, to a larger works with room for 
expansion. In that year bodies, panels, chassis frames 
and wheels were supplied to many of the pioneering manu- 
facturers, including Austin, Daimler, Humber, Morris, 
Lanchester, Rolls-Royce, Rover, Singer, Standard, Sunbeam, 
Vauxhall, and Wolseley. The early records of the Company 
are of considerable interest and evoke comparisons with 
present-day conditions. For example, the firm supplied the 
chassis frame for the Ford Motor Company’s £100 car at a 
cost of 22s. 6d. each. 

The Hadley works was continuously expanded and 
towards the end of World War II a production unit for 
1,000,000 wheels per year was planned. This was to handle 
wheels for cars and commercial vehicles and also for agri- 
cultural tractors, for which a greatly increased demand was 
expected. By 1950 the annual output had been raised to more 
than 2,000,000 wheels and currently it is running at the rate 
of 12,000 wheels per day. In addition to wheels, the firm 
produces panels, pressings, and chassis frames for the motor 
industry and a wide range of presswork and fabrications for 
other industries. In the post-war period the plant has 
been expanded from 27 to 50 acres in area and the number of 
employees has risen from 2,500 to more than 4,000. The 
current output of the plant is approximately 750 tons of 
products per day. 

Although the tension-spoked wire wheel was brought to a 
high stage of development for racing cars and enjoyed a 
certain measure of popularity for normal touring vehicles, 


Commencement of the rim line, 
showing the coil rack, de-coiler, 
flattening rolls, cropper, welding 
station and pinch rolls preceding 
the Wheelabrator plant 
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Hydraulic lift 
Flash-buce welder 
Burr-shearing 
machine 
Weld-rolling machine 
Weld-trimming 

reform press 

Ist forming rolls 
2nd forming rolls 
3rd forming rolls 
Expander 
Press 
(valve depression) 
Punch (valve hole) 
Inspection bench 


the firm has consistently concentrated its efforts on the 
pressed steel wheel. It is held that while a case could be 
made for the wire-spoked component when wheels were of 
relatively large diameter and had relatively small hubs, 
it is not so suitable for the modern style of small-diameter 
wheel which has a large hub. The recent trend to fit wire 
wheels on certain production cars to convey a sporting appear- 
ance is regarded as a fashion whim which originated in the 
U.S.A. and which, in that country, is already declining. 
In like manner the firm had little interest in the welded- 
spoke wheel. The only compromise was the Magna 
Artillery wheel, which was of the disc type but apertured 
to simulate the appearance of spokes. 

To keep abreast of changing requirements and increasing 
demands, the plant undergoes virtually continuous develop- 
ment. A section or a production line is comprehensively 
replanned, new tools are acquired or specially built, and new 
techniques are developed experimentally. To avoid holding 
up the flow of production, new items of equipment are intro- 
duced into a line, or existing machines are re-sited, indi- 
vidually or in convenient groups. In some instances newly- 
developed machines are temporarily sited alongside an 
existing production line and proved in operation before 
being introduced into the line. 

Recently the main production line for car wheel rims has 
been completely reorganized in this manner and the car 
wheel centre and the wheel assembly lines are currently being 
re-tooled and re-sequenced to match the new rim line 


Wheel rim line 

A low-carbon mild steel is used for car wheel rims and the 
material specification usually stipulates a composition with 
0-08 to 0°13 per cent carbon and a combined sulphur and 
phosphorus content not exceeding 0:04 to 0-06 per cent, 
This material is rolled to specified widths and is received 
from the steelmaker in coils of a length sufficient for 
approximately 120 rims, 

At the commencement of the rim line is an inclined rack 
holding three coils of steel ready for use. This is loaded from 
a supply of stock coils deposited on the shop floor alongside. 
From the rack a coil is released to deliver by gravity to the 
de-coiling machine, where it is set up and the free end is 
passed through flattening rolls. It is then cropped to remove 
any damaged material and trim the end square in preparation 
for joining to the tail end of the strip already on the line. 


A flying shear cuts the moving strip material to precise rim lengths 
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Strip-circling machine, with feed rolls in the foreground 


The junction is effected manually, the two ends ‘eing 
clamped in position at a small welding station and 
joined by electric arc welding. It is then ready to be run 
through the succeeding automatic section of the line. 

The strip passes through a set of power-driven pinch 
rolls which serve to maintain it in tension during its passage 
through the shot-blasting plant. This is a Wheelabrator 
six-wheel unit, bombarding the strip with No. 40 round 
malleable iron shot from above by three wheels and from 
below by three wheels. 

What would appear to be a guard rail running alongside 
the Wheelabrator and adjacent machines is actually an 
overriding control member. At any point along its length it 
can be gripped and given a twist through a limited angle to 
stop or start this entire section of the line. Apart from its 
regular use, when joining coils of material, it provides a 
convenient grab switch for use in emergency if any machine 
in the section should malfunction. 

A nine-roll flattening machine draws the strip through the 
Wheelabrator at the rate of 60 ft/min and delivers it to the 


Burr-shearing and weld-rolling machines for dressing the weld 


Circies are butt welded with a 2 sec flash at 600 kVA 


flying shear where it is cut to precise length for the rim being 
produced. The strip is fed through the shear until it trips a 
limit switch which starts up the press mechanism. As the 
press head descends, the shearing tools are driven forward 
pneumatically at a speed synchronized with that of the strip. 
Simultaneously with the shearing operation the strip is 
marked with identification characters and rim dimensions. 

After shearing, the detached strip is pushed forward, 
dropped on to a fast-running rubber belt conveyor, and 
carried to a set of rolls that feed it to a circling machine. 
Both these machines are started up by means of a switch 
actuated by the strip while on the belt conveyor. The 
circled strip is automatically ejected laterally to fall on the 
platform of a hydraulic lift. In so doing it trips 4 valve and 
the lift raises the circle and delivers it to a long inclined 
chute down which it rolls to the welding machine. 

This section of the line cannot be operated uninrerruptedly, 
since stops must be made four or five times each hour to 
join up a new coil of material. The designed maximum 
capacity of the line is 600 rims per hour, but this first part 


Rims are sized and trued on a Grotnes expanding machine 
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Battery of three form-rolling 
machines with automatic 
work transfer 


of the line is run at a rate equivalent to an output of 700 
circles per hour. During operation, therefore, it over- 
produces and yields a surplus that is consumed whilst the 
section is stopped, thus enabling the remainder of the line to 
be operated continuously. Surplus circles are temporarily 
stored in the gravity chute and in a rack arranged below it. 
Circles are welded on a 600 kVA Al flash-butt welding 
machine, being given a 2 sec flash. Although the machine 


automatically clamps the work, it is at present loaded and 


unloaded manually. Unloading, however, will soon be 
mechanized by means of an automatic ejection device. From 
the welding machine the circle is passed to a “‘burr-shearing”’ 
machine on which the inner and outer faces of the weld 
line are machined by a pair of wide-faced tools in a single 
stroke, in the manner of a shaping machine. Thence it is 
passed to a weld-rolling machine where the machined weld is 
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rolled down to the material thickness in a single pass. This 
machine, also, is shortly to be fitted with an automatic 
unloader. 

Any variation of strip width, arising from the manufac- 
turing tolerance of fs in on the rolled material, will result in 
stepped edges at the welded junction. Previously such 
imperfections were dressed by means of a hand grinder, 
but recently a duplex grinder has been introduced inte the 
line for this purpose. The spacing of the grinding wheels 
is adjustable to suit different circle widths. After trimming 
on this machine the circle is passed through a spray-type 
cooling tunnel to a gravity chute by which it reaches the next 
automatic section. 

A group of five machines is used for the cold-rolling of the 
rim profile and the sizing of the rim. It comprises one 
British, three German, and one American machines, and is 


Blanking and forming presses 
at the commencement of the 
wheel-centre line 
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Wheeel centre and rim are assembled on a 500 ton press 


typical of the firm’s policy of selecting machines and methods, 
after careful study, for their functional suitability and 
capacity. The section is completely automated as regards 
loading, machine operation, unloading, and transfer to the 
following machine. 

A circle is released from the chute to fall on the loading 
station of the first machine, a Scriven preform press. Two 
horizontally opposed, laterally disposed tools are advanced 
towards each other and pick up the circle. The tools are 
coned and formed with shoulders which determine the width 
and uniformity of the preformed band for subsequent 
operations, despite the possible variation of strip width 
already mentioned. 

Forming is done in three stages on a battery of rolling 
machines. ‘These are all of the same type having a divided 
bottom roll, The inner half of the roll is driven and when 
the halves approach each other to take up the preformed 
circle the outer half is clutched to take up the drive. On 
the machine column, above the bottom roll, is a power-driven 
bull roll and two freely running guide rolls, all mounted on a 


A battery of five presses is used for setting rivets 


common vertical slide. The bull roll is adjustable for 
height and angle, being mounted on a self-aligning bearing 
on the driving side and an eccentric bushing on the free side. 
Guide rolls are independently adjustable for both height and 
angle. 

Transfer of work from machine to machine is by three 
elevating chutes actuated by eccentrics driven through worm 
gears from a common shaft immediately above floor level. 
Each chute receives a rim from the preceding machine, holds, 
elevates, and delivers it to the succeeding machine. After 
being rolled the rim is ejected to a pivot-mounted lifting 
lever which throws it into the next chute. Between the 
first and second of these rolling machines the rim is carried 
through a tunnel in which it is sprayed with soluble oil. 

The last elevating chute delivers the rim to a Grotnes 
expanding machine. This is actuated by four hydraulic 
cylinders and has two laterally disposed expansible segmental 
dies. One die is supported from a fixed abutment by a 
hydraulic cushion cylinder while the other is carried on a 
hydraulically operated slide. When the slide is advanced and 
the rim is supported in the dies, the main expander core is 
advanced through the moving die and enters the stationary 
die to expand the segments of both simultaneously. The 
rim is thus sized and trued to the specified diameter. On 
withdrawal of the core the die segments are retracted by their 
individual springs and when the moving die pulls out on its 
slide the rim is released to an unloading chute. 

Thereafter, it is manually progressed through two small 
presses to form the depression for the valve and to pierce 
the valve hole. It is then passed to an inspection bench 
where it is examined for defects or abrasions and percentage 
checked for diameter by gauging the circumference of the 
well and of the tyre seat. Rims are then hung on a con- 


tinuously moving overhead conveyor for transfer either to 
stores or to the assembly line. 


As noted earlier, the line can be operated at a rate to 
produce 600 rims per hour. At present, however, it is 
being run at the economical optimum of 80 per cent efficiency, 
giving an output of 480 rims per hour, and a double shift is 
being worked. At whatever rate the line is operated to meet a 
current demand, the roll-forming machines are run at a 
constant speed to maintain the peripheral rolling speed. 
Adjustment of through time to conform to the rest of the 
line is effected by speeding up or slowing down the transfer 
mechanisms, 


Primer is applied in electrostatic spray booths 
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Material thickness } 
Rim = 0087-0099 in | 
Disc 0113-0425 in | 


Section and elevation of a typical pressed wheel for a series-production car 


Since the line must handle a fairly wide range of rim sizes 
and patterns, it is laid out to facilitate changes of tooling. 
In practice, a changeover can be made in approximately 
three hours. Under normal conditions a set-up is made for 
a run of 20,000 rims as a minimum, but shorter runs may be 
undertaken for proving, or for special types, or under 
special circumstances. 


Wheel centre line 

Arranged parallel to the rim line is the wheel centre line. 
At present the presses are manually operated and work is 
transferred mainly on roller conveyors. It has now been 
re-planned and shortly will be laid out with some new presses 
and automatic loaders, unloaders and transfer mechanisms. 

Under existing conditions the stock plates are cut on a 
Pratt guillotine shearing machine to sheets of a size adequate 


Parallel conveyor lines for 
car and tractor front wheels 
traverse the phosphating 
plant 
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for two wheel centre blanks and are stacked on stillages 
alongside the first Craig & Donald 250-ton blanking and 
forming press. From this machine the blank is transferred on 
a slat-type conveyor to a similar 250-ton press for depression 
of the centre area and formation of five depressions which 
serve as stiffening ribs in way of the brake-adjustment holes. 
It is then passed to a Wilkins & Mitchell 250-ton press for 
further development of the peripheral form and for forming 
the hub-cap depressions. Next it goes to another Craig & 
Donald press for the piercing of the central aperture and, in 
this instance, five stud holes and five brake-adjustment holes 
Finally, it is finish formed on a Clearing 650-ton press. All 
stud holes are cleared on a single-spindle drill. 


Wheel assembly 

From the Clearing press the centre is manually transferred 
to a Wilkins & Mitchell 500-ton “push-on”’ press for assembly 
in a rim. The centre is loaded by one operator from the 
rear of the press, and is located by stud holes engaged over 
three dowels on the die. Stationed at the front of the press, 
a second operator places a rim in position over the centre, 
aligning the valve hole relative to the centre by sight, and 
operates the press. The two parts are forced into engagement 
with an interference fit, and in the same operation the stud 
holes are embossed and the central aperture is drifted 

Rims for assembly are brought on the overhead conveyor 
and are unloaded into a gravity chute down which they are 
delivered to the press. The assembled wheel is unloaded 
into a chute and passes to a spot-welding machine where 
three spots are made to secure the two parts in position and 
obviate the possibility of inadvertent movement during 
subsequent operations. After welding, the wheel is returned 
to the overhead conveyor and transferred to the Noble 
spray-type pre-cleaning plant. 

The conveyor carries the wheel through the four sections 
of the plant in approximately seven minutes at a speed of 
11 ft/min. 

1. Degreasing with hot water and a small addition of wetting 

agent, at 130 deg F and 10 |b/in* pressure 

Cleaning with alkaline solution, at 180 deg F and 

40 |b/in® pressure. 

3. Rinsing with cold water, at mains temperature and 
30 Ib/in* pressure. 

4. Rinsing in dilute phosphate solution, at 140 deg F and 
30 Ib/in? pressure. 
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One of the two dispatch docks arranged for road and rail transport 


The track loops on ieaving the plant and the wheel is 
air dried as it is returned, alongside the plant, to the assembly 
line. After unloading, the valve hole is countersunk, and the 
wheel is placed in a chute which feeds a line of four: pedal- 
controlled punching presses. Twelve rivet holes are punched 
individually through the rim and the centre, in groups of 
three holes in each of the four peripheral contact areas. 
At each of these presses the operator picks a wheel from 
the delivery chute alongside and, when punching is com- 
pleted, places it in a parallel chute for transfer by gravity 
to a line of five pedal-controlled riveting presses 

On each of these machines a seated operator lifts a wheel 
from the chute, inserts three rivets by hand and sets each by 
a single stroke of the press. The operation is repeated until 


General view of electrostatic 
spray booths and canopied 
conveyor lines 


¢ 


all twelve rivets are set and then the wheel is dropped into a 
chute which delivers it to the end of the press line where it is 
picked up by a slat conveyor and raised to an inspection 
bench. A 100 per cent inspection is maintained; the material 
is examined for cuts, abrasions or laminations likely to form 
stress-raisers or to initiate cracks. Riveting is examined and 
the wheels are spun on a spindle to check for lift and run-out. 
Any wheel having a minor, non-critical defect is passed to an 
adjacent rectification bench. After correction, it is returned 
to the conveyor and again submitted to the full inspection 
routine. 


Phosphating plant 

From the final inspection bench wheels are transported 
on the overhead conveyor to the phosphating plant. Two 
conveyor lines traverse the plant; a car wheel line at a speed 
of 20 ft/min and a tractor front wheel line running at 
75ft/min. Through time for the car wheels is about 
seven minutes. The process comprises five spray treatments 
in the following sequence: 

1. Dilute wetting agent, 130 deg F at 10 Ib in’. 

2. First phosphating solution, 140-160 deg F at 25 lb/in’. 

3. Second phosphating solution, 140-160 deg F at 25 lb/in’. 

4. Rinsing with cold water, at mains temperature and 
30 Ib in’, 

5. Corrosion-inhibiting rinse with dilute phosphoric and 
chromic acid solution, 120 deg F at 30 Ib/in’. 

On leaving the phosphating plant the wheel is conveyed 
to a drying-off oven, oil fired to maintain a temperature of 
300 deg F. The track has three loops in the oven and the 
through time is five minutes. Next it is carried through a 
cooling tunnel in which there is a forced circulation of shop 
air. It is then conveyed under the shop roof trusses for a 
period of about 12 minutes and delivered to the first priming 
booth at a temperature not exceeding 70 deg C. 


Priming Plant 

The booths are equipped for electrostatic spraying on the 
Ransburg No. 1 system. The wheel is suspended on a 
rotatable hook and the track is furnished with the necessary 
friction material-faced rail to ensure rotation of the work as 
it traverses the booth. In the spraying area the wheel passes 
between three spray guns, arranged two below and one above 
the wheel. At the exit from the booth is a single automatic 
traversing gun spraying across the upper surface of the wheel 
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to ensure coverage of the recess between the rim and the 
centre. 

Outside the booth the conveyor loops and then returns 
to the second booth; the wheel spending about 1-5 minutes 
in the shop air to flash-off the first coating. It then enters 
the second booth which is equipped with two spray guns, 
one above and one below the wheel. Here the coating is 
built up to a thickness of 0-001 in. Then follows a second 
flash-off period of 3 minutes and the wheel is elevated to the 
stoving oven which is located above the drying oven. Stoving 
temperature is 400 deg F and the wheel is passed through 
the oven in nine minutes. 

Wheels are finished with a chocolate-coloured primer only, 
and are painted as required at the car manufacturer’s works. 
The priming plant is operated on a single-shift basis only. 
Night-shift production is stacked on the shop floor adjacent 
to the lower run of the conveyor and is on-loaded during 
the day shift to fill in gaps in the line of work entering 
the first booth. 

Primers are supplied from a remotely sited mixing room, 
where paints for tractor front wheels are also mixed. This 
plant handles primers from two 750 gal tanks, thinners 
from two 750 gal tanks and five different colours from 
drums. It is equipped with twelve 75 gal mixing machines 


into which primers and thinners are directly metered. 
Primers and paints are piped and circulated to the spray 
booths. 

Wheels leaving the stoving oven are conveyed in the shop 
at high level for about 15 minutes before being off-loaded 
at two large dispatch docks. These docks are laid out with 
sunken rail tracks to permit use by both railway wagons and 
road vehicles. Methods of transport vary with customer's 
requirements. Some are merely stacked in the wagon or 
vehicle while others are clamped on tiered stillages. Even 
wheels for transport overseas are, in some instances, dis- 
patched loose and are merely stacked in the ship’s hold 

Wheelmaking is a highly specialized and a highly competi- 
tive large-scale industry. Its productive efficiency is neces- 
sarily continually under review. Mechanization and auto- 
mation, where possible or where practicable, is introduced 
and used to full advantage. The benefits of such intensive 
production are not localized or one-sided, but are of general 
advantage. The firm is right!y proud of the fact that, despite 
the vastly changed economic conditions, they can still supply 
to manufacturers a set of five modern wheels for a series- 
production car at approximately the same cost as applied in 
the 1920 period after World War I for a set of five steel 
artillery wheels. 


"Tas is the first example of a range of ball joints about to 
be introduced by Chorley Precision Engineering Ltd., of 
Avenue Works, Chorley, Lancashire. Instead of the usual 
solid-ended ball stud, it has a half-ball of steel and is com- 
pleted by a separate hemisphere of nylon. The plane face 
of the nylon member is recessed to accommodate a conical 
compression spring which tends to separate the two parts. 
The steel half-ball seats in a nylon bushing and the nylon 
half-ball is supported by a steel end cap. A tongue on the 
nylon bush is engaged in a groove in the steel cap to prevent 


relative movement. When the lower peripheral margin of 


the body is spun over the steel cap on assembly, metal 
flows into the groove and prevents movement between the 
cap and the body. It is not clear whether means are provided 
to obviate the possibility of movement between the two half- 
balls. 

Several advantages are claimed for this new joint. It is 
smooth in operation, completely eliminates the need for 
lubrication and, within certain limits, is self-adjusting. Due 
to the resilience of nylon, tight loading on assembly and the 
slight misalignments arising from manufacturing tolerances 
are automatically accommodated. The nylon elements also 
tend to reduce the transmission of road shocks through the 
steering linkage. 

The joint has been exhaustively rig-tested under a variety 
of severely adverse conditions. After copious applications 
of abrasives and contaminants, it was found that hard foreign 
matter had become innocuously embedded in the nylon 
instead of remaining between the bearing surfaces. Steel 
bearing surfaces, it should be noted, are induction hardened. 
It is stated that after road-testing on a vehicle for more than 
20,000 miles, no measurable wear could be detected. 

To be designated the Z-type joint, it will as regards costs, 
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OILLESS BALL JOINT 


A New Track-rod Joint with Steel to Nylon Bearing Surfaces 


be strictly competitive with the firm’s conventional solid-ball 
joint. Economies arising from the elimination of such items 
as the drilling and tapping for lubrication nipples compensate 
for the additional cost of the nylon. The present joint has a 
ball of 1-0 in diameter, but the range will eventually extend 
from 0°75 in diameter to 1-5 in diameter 

Another application of the Z-type joint is for the ball-ends 
of independent front suspension wheel carriers. These would 
necessarily be of larger size and would be produced to meet 
specific requirements, Use of the joint for both steering and 
suspension presents the possibility of eliminating grease 
nipples from the front end of the vehicle. 
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Photomicrograph of Main Metal in 
various forms. All except e, which 
is unetched, are etched in 10 per 
cent NaOH, at 70 deg C, and the 
figures in the key are approximate 
magnifications 


aSand cast, 374; & sand cast, 225; « 

ravity die cast, 374; @ pressure die cast, 

@ as extruded, 56; fas extruded, 225; 
@ #6 extruded and reeled, 56 


MAIN METAL 


Aluminium- Zine 


4 New 


An aluminium-zine alloy, suitable for a wide range of 
applications, has been introduced in this country by Main 


Metal (Great Britain) Lid., of 71, Monmouth Street, W.C.2 


The sole manufacturers of this alloy are International Alloys ~ 


Litd., of Aylesbury, Bucks. It is the policy of the Main 
Metal Company to supply the metal! in ingot form, but if 
special components are required, arrangements have been 
made for a number of well-known foundries, at convenient 
points thoughout the country, to undertake their manufacture 
on behalf of consumers. 

The advantages of the material are as follow. It is light, 
its specific weight being less than half that of bronze. Com- 
ponents, such as brake pedals, can be die cast from the 
material and do not require bushing because Main Metal 
has good bearing properties; also, components manufactured 
in this way have a good finish. The metal is easy to machine 
and can be threaded without tearing. It is superior, so far as 
strength is concerned, to most of the commonly used alloys 
for die casting. Since the metal has good bearing properties, 
it is particularly suitable for worm wheels, as well as synchro 
Because of the strength of this material, it does not need 
a steel backing when used in bearings. Last, but not least, 
among the advantages, is price stability; it is claimed that 
material changes in price are not envisaged in the foreseeable 
future. Its price is approximately 2s 3d per pound, which, 
of course, is considerable cheaper than that of most other 
bearing metals. 

Other metal-producing firms have experimented with 
alloys of this type, but have not found it easy to eliminate 
porosity. Main Metal claim to have overcome this difficulty 
by the employment of special foundry techniques, which 
include the use of special fluxing and degassing agents. 
Moreover, they are now able to extrude the material. For 
pressure die casting, a typical analysis of Main Metal is: 


cups. 
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illoy Suitable for Extrusion and Sand and Die Casting 


Mn 0-04 percent Si 0°52 per cent 
Fe 0:17 ,, Mg 0-02 ,, 5, Ni 0-02 ,, 

Pb 0-04 Sn 0-02 ,, 

Zn 59:2 ,, Remainder aluminium 

The percentages of the constituents of the alloy are varied 
slightly according to the manufacturing processes to be used; 
for example, in chill-cast form, the percentages are much the 
same, except that only 1-9 per cent of copper is included 
and the zinc content is 52 per cent. 

The principal physical properties of the material are as 
follow: specific weight 3-8-4; shrinkage 1-5 per cent; shrink- 
age, in pressure die casting, 0-8 per cent; linear coefficient 
of thermal expansion 23% 10*/degC. The mechanical 
properties vary according to the form in which the material 
is supplied. For sand or chill casting, an ultimate tensile 
strength of 22 ton/in*® is quoted, and the 0-1 per cent proof 
stress is between 15-6 and 15-04 ton/in’; the elastic modulus 
is 9°8~ 10°. Ona length of 2 in, an elongation of 3 per cent 
for sand castings and | per cent for chill castings is quoted. 
The VPN (10 kg) hardness value is between 105 and 119 for 
sand castings and is 110 for chill castings. Other data for 
castings are as follow, the first of each pair of figures being 
for sand castings and the second for chill castings. Under 
compression loading, the limit of peepee is 19-2-21-0 
ton/in® and the 0:1 per cent proof stress is 22:1-24-0 ton/in’. 
An ultimate cracking stress of 43-41 ton/in® is quoted, and 
the elastic modulus is 3:5-3-9 « 10°. At failure, the height 
reduction is 52°5-55°5 per cent and the diameter increase is 
46-53 per cent. Pressure die castings are said to have an 
ultimate tensile strength of 35 ton/in*, a yield point of 
32-9 ton/in® and an elongation of 3 per cent on a 1 in long 
test specimen. 

Extruded hexagonal bar, measuring { in across the flats, 
has been found to have the following properties: Brinell 


Cu 2°8 per cent 
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hardness (1,000, 10) 134; elastic limit 16°6 ton/in*; 0-1 per 
cent proof stress 25:4 ton/in*; ultimate tensile strength 
30°5 ton/in*®; elastic modulus 10-3» 10°; elongation on a 
2 in long specimen 17-5 per cent; reduction in sectional area 
43 per cent; Izod impact 3, 4, 4 lb-ft. In compression, the 
0-1 per cent proof stress is 25-8 ton/in’, the elastic modulus 
5-0 « 10*, and the elastic limit is 18-7 ton/in*. The material 
can be annealed by heat treatment at 170 deg C. 

When the material is used for bearings, it is stated that for a 
linear speed of 1,380 ft/min, the nominal pressure can be as 
much as 3,400-3,700 Ib/in*, if unhardened shafts are used, and 
7,000-10,000 Ib/in? with hardened shafts. The bearing 
clearance specified is 2D/1,000, where D is the shaft diameter. 
However, it has been found that with good machining and 
proper lubrication, smaller bearing clearances can be 
adopted. 

The cutting speeds for machining Main Metal are in 


general higher than for other copper alloys. It is preferable 
to use lathes with direct drives. For rough cuts, speeds of 
between 325 and 820 ft/min are recommended and for 
finishing cuts, it is suggested that speeds of 650-2,500 ft/min 
are adopted. In each case, the higher figures are for carbide- 
tipped tools. These figures, of course, are only intended as 
a rough guide, because cutting speed is, to a certain extent, 
dependent on the type of tool and lathe used 

It is suggested that the following cutting angles should be 
adopted: front rake 18 to 22 deg; tool angle 26 to 72 deg; 
and top rake 0 to —3 deg. It is advisable to use cooling 
liquids when turning Main Metal; para(fin is recommended 
as being particularly suitable, but most of the commonly 
used liquids can be employed. For grinding, the abrasive 
discs should be of ceramic-bonded silicon carbide with a 
grain size of 46. The hardness recommended is K. Con- 
ventional grinding oil emulsion is used for cooling. 


New Plant 


Recent Developments in 


of the Renault-designed electro- 
mechanical unit heads, that were developed in France, 
has been undertaken by Sentinel Ltd. of Shrewsbury. The 
Sentinel-Renault units, embodying the production experience 
of both companies, make use of a basic form of construction 
consisting of a headstock operated by two motors mounted 
on a sub-slide. The main motor provides the drive to the 
spindle and the cutting-feed traverse, while the second motor 
drives a feed screw that controls the rapid-approach and 
withdrawal part of a work cycle. A wide range of speeds 
and feeds are obtainable by the use of change gears, all of 
which are totally enclosed and lubricated by a pump. 

An electro-mechanical disc brake, used for stopping at 
the end of a work cycle, is built into the fast traverse motor 
and operated from the A.C. mains supply. With this 
arrangement it is unnecessary to provide additional switch 
equipment for the brake, since when the motor is “‘on’’ the 
brake is held out of engagement. At present the heads are 
manufactured in three sizes EMH10; EMH20 and EMH30 
having power outputs of from 14 h.p. to 10 h.p. Each can 
be mounted on slides of different lengths. 


Fig. 1. Sentinel-Renault electro- 
mechanical unit head on three-way 
drilling machine 
Sentinel Led 
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Production Equipment 


The spindles are mounted in taper-roller bearings at the 
front of the headstock and cylindrical-roller bearings at the 
rear and are driven by spur gearing at speeds from 90 to 
1,460 r.p.m. depending upon the size of unit. The feed screw 
also controls the movement of a sequence cam giving as 
many fast and feed traverses as required, combined with a 
rapid-return stroke at the conclusion of a work cycle 
A pneumatic counterbalance is used in the heads to enable 
them to be mounted horizontally, vertically or at an inter- 
mediate angle, according to requirements. 

As distinct from the manufacture of unit-heads as the 
operative component of a machine, the Company has 
commenced the production of a number of constructional 
members such as wing-bases, columns, centre-hubs and 
rotary tables, from which it is possible to build-up a machine 
to suit a specific workpiece. By adopting this method of 
producing the essential framework of a machine it is estimated 
that, in the event of the machine becoming redundant due 
to a change in production schedule, some 60 per cent of the 
standard constituent parts can be incorporated into a new 
machine. An example of this type of fabrication is seen in 


\ 
~ 
- 
| 


Fig. 1, which shows two units of a three-way horizontal 
drilling-machine. This machine consists of three bases and 
three EMH10 unit-heads arranged around a centre-hub. 
As, in this instance, the hub and the spacing of the heads is 
special to the component to be machined, the hub has been 
fabricated instead of being produced as a casting. 


Tangential-nozzle spray gun 

A new development in spray gun nozzle design has 
recently been introduced by Alfred Bullows and Sons Ltd., 
of Long Street, Walsall, Staffs. Known as the tangential 
nozzle, it represents an important step in obtaining the 
maximum conversion of the energy of the air passing 
through the ports to produce a fan-shaped spray. 

In conventional nozzle design the air ports are opposed, 
. $0 that the two airstreams impinge upon each other, and in 
80 doing most of the energy is dissipated. With the new 
arrangement of the nozzle horns, the kinetic energy of the 
discharged air is used to the full as the two airstreams pass 
tangentially across the face of the nozzle. A gun fitted with 
the new nozzle is shown in Fig. 2. 

This development allows a very wide spray and maximum 
coverage per pass of the gun, while breaking up a given 
amount of paint with a reduced consumption of air at a 
lower pressure. Quite substantial economies can be obtained 
for certain application, particularly with electrostatic 
deposition, and it is often possible to reduce atomizing air 
pressure from 50 lb/in* to 5 Ib/in* and at the same time to 
obtain improved performance. The tangential nozzle is 
suitable for use with Bullows L/200, L500 and L/600 guns, 
and is interchangeable with other pressure-feed set-ups on 
these guns. 


Abrasion evaluation 

The American-built Taber standard abrasion testing set, 
Fig. 3, designed to evaluate the resistance of surfaces to 
rubbing abrasion, is now factored by Funditor Ltd., of 
Woodbridge Street, London E.C.1, Its range of application 
covers investigations on painted, lacquered and electroplated 
surfaces, plastics-coated materials, textile fabrics from 
sheer silks to heavy upholstery, metals, leather, rubber, 
and linoleum. 

A rotary rub-wear action is generated for test purposes by 
dual abrading wheels, one of which rubs the specimen from 
the centre outwards, and the other from the outside towards 


Taber abrasion testing machine, with abrasive wheel resurfacing 
unit alongside 
Fundicor Led 


Fig. 3 


Fig. 2. Spray gun with tangential nozzle 


Alfred Bullows & Sons Led 


the centre. The abrasion marks are, therefore, in the form 


of a cross-over pattern and cover an area of approximately 
30 cm*. The wheels traverse a complete circle on the specimen 
surface and, in so doing, reveal the abrasion resistance at 
all angles relative to the weave or grain of the material. 
Three standard ranges of wheel pressures are used for 
determining the life of a surface. 

A wide range of accessories is available for use with the 


equipment to enable qualitative and quantitative wear to 
be examined. For example, in judging the quality of the 
material from the standpoint of abrasion resistance, a wear 
factor is calculated, which represents the loss in weight 
per 1,000 cycles of test under a specified set of conditions. 
Quantitative or total wear, such as that of a protective 
lacquer, is indicated by the counter reading at the first sign 
of penetration of the material. A cycle selector is used for 
these tests and this is calibrated in units of 10, 100 or 1,000 
cycles. When a long-term test is required, the unit is set 
for continuous operation and the cycle readings obtained 
from the counting head. 

Two basic types of abrasion testing wheels are used, 
consisting of Calibrade, which is a hard vitrified material, 
and Calibrase, which is a resilient material. Both of these 
are trued from time to time on the diamond-point resurfacing 
unit, shown on the left-hand side of the test equipment. 


Wet-belt grinding 

Wet-belt grinding is a rapid method of machining and 
is one that can, in certain instances, replace other methods 
of working, such as shaping and milling, with considerable 
savings in labour time. Owing to the low cutting pressures, 
fragile work can be accurately machined without danger of 
distortion and the entire surface area or areas to be ground 
can be introduced to the abrasive surface simultaneously. 

A new machine in this category is the Taylor 9 in wet-belt 
grinder built by Taylor Tools and Supplies Ltd, 
of Vortex Works, Broadheath, Altrincham, which has been 
designed to obtain the maximum efficiency from electro- 
coated, resin-bonded abrasive belts. The machine is shown 
in its basic form in the accompanying illustration, Fig. 4, 
fitted with a hand-operated, micrometer-stop, adjustment 
table. Automatic work-fixtures or a plain fixed table can be 
fitted if required. One of the features of the design is that 
the abrasive belt pulleys, both driving and idler, are supported 
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at both ends by ball and roller bearings which are protected 
by labyrinth seals. 

The endless belts are 108 in long and are driven at speeds 
between 2,500 and 5,500 ft/min according to requirements: 
handwheels are provided for tensioning and tracking of the 
abrasive belt. When the machine is to be used for free-hand 
grinding, the manufacturers recommend the use of a 5 h.p. 
motor; when the micrometer-stop table or automatic fixtures 
are used the power should be increased to 10 h.p. 

The base of the machine forms a 75 gal capacity coolant 
settling-tank and has multiple compartments to allow the 
fluid*to settle-out before it is recirculated. A removable, 
drawer type collector is used for trapping the heavy swarf 
before it can reach the tank. A motor-driven centrifugal 
pump is contained in one compartment of the tank, and this 
directs coolant to three points. The first is above the work 
for cooling purposes, the second is directed at the back of the 
abrasive belt to help lubrication as the belt passes over the 
plates, and the third passes below the work table. 


Three-dimensional profiling 

From time to time in recent years, a number of develop- 
ments have taken place in this basically die-sinking sphere 
of machining to produce semi-automatic or, in some instances, 
fully automatic equipment capable of accurately reproducing 
a three-dimensional form from a steel, wood or plaster model 
of the part required, using a variety of copy-profiling tech- 
niques. The Pratt and Whitney Velvetrace miller, Fig. 5, 
is a new machine in this category, and makes use of an 
ingenious system of tracer control. Pratt and Whitney 
(Division Niles-Bement-Pond Co.) are represented in this 
country by Buck and Hickman Ltd, Machine Tool Depart- 
ment, Otterspool Way, Watford, Herts. 

The machine is arranged to duplicate the master form by a 
series of traces, either longitudinally or transversely. The 
length of stroke in either direction is set by limit stops, 
and the tracer, following the contour of the model, controls 


Fig. 4. Voytor wet-belt grinding machine 


Taylor Tools and Supplies Lrd 
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the direction and speed of the vertical motion of the cutter- 
spindle quill and the rate of travel of the table or carriage. 
After each pass, a predetermined incremental step-feed is 
applied, and this continues until the complete surface of 
the model has been duplicated. The table has a longitudinal 
working traverse of 12 in and a cross traverse of 9 in, which 
corresponds to the largest planform dimensions of the part 
that can be reproduced. During a profiling operation, the 
cutter and tracing spindles have a vertical travel of 3} in, 
and the knee a vertical adjustment of 13 in. 

The tracing system makes use of a spark gap between the 
stylus and model so that there is no actual contact, That is to 
say, the tracer follows the contour without actually touching 
it: the spark gap is maintained between the two and con- 
trolled to within an accuracy of approximately 0-001 in, 
A high-voltage, low-amperage current is applied to the 
tracer point and, as the point is advanced towards the model, 
which is earthed, a spark jumps across the gap. The voltage 
set up in this way across the gap is applied in the associated 
electronic circuit to measure its width and electronic antici- 
pation circuits measure any rate of change in the width 
By this means, the slightest variation in spark gap width 
produces a proportional change in the voltage across the gap, 
which is instantly amplified electronically and is used to 
control the drives to the spindle quill and longitudinal or 
traverse motions of the table. 

The spindle quill is driven through a pair of contra- 
rotating magnetic clutches which engage armatures that are 
individually connected to a spindle rack by pinions. Motion 
occurs when the control increases the torque of one magnet 
and decreases the torque of the other, causing one to be driven 
and the other to slip. The slipping magnet never completely 
disengages, and retains contact with the rack at all times, 
This opposed-drive system provides maximum sensitivity 
with continuously variable speed control of 0-20 in/min 
for table slides and 0-18 in/min for the vertical movement 
of the cutter and tracer spindles. 


Fig. 5. Pratt and Whitney Velvetrace profile milling machine 
Buck and Hickman Lid 
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So far as external appearance is concerned, the Saurer 
positive displacement blower is similar to the Roots type, 
but, the arrangement of the inlet ports is (different 


Two Saurer in-line engines equipped with the new blower installation. 
Above is the CT2DLm six-cylinder unit and below is the CR2DLm four- 
cylinder engine, both of which are in production 


SAURER 
SUPERCHARGER 


A UNIT OF THE POSITIVE DISPLACEMENT 
TYPE, WITH HELICAL LOBES 


I OR some years, Aktiengesellechaft Adolf Saurer, of 
Arbon, Switzerland, have been developing a helical-lobe 
blower of the positive displacement type. The aim has been 
at producing an engine-blower combination with a torque 
output that does not fall as the engine speed is reduced under 
load. This ruled out the Roots type unit and dictated the 
employment of a positive displacement blower. Since the 
reciprocating type of unit is complex and requires a great 
deal of space, attention was directed towards rotary com- 
pressors. The helical lobe type of compressor proved to be 
the most promising design, so Saurer concentrated on this 
type and undertock an extensive development programme 
on it. 

The success of supercharging, of course, depends to a 
great extent upon the blower characteristics. Volumetric 
efficiency is important, since it determines the way in which 
delivery pressure varies as a function of speed. A high overall 
adiabatic efficiency is another requirement, which is necessary 
if fuel consumption is to be kept to a minimum. This 
factor also determines the charging pressure that can be 
obtained without adversely affecting the fuel consumption. 
If, for example, the power output of the supercharged engine 
is to be 30 per cent higher than that of the normally aspirated 
version, the pressure ratio required is such that the adiabatic 
efficiency of a Roots type mechanically driven blower is out 
of the question. Acceptable results, so far as fuel consump- 
tion, pressure ratio and torque characteristics are concerned, 
can only be obtained with a blower of the internal compression 
type. 

A longitudinal section of the blower is shown in an 
accompanying illustration. From this, it can be seen that the 
unit is of the Lysholm type. There are two rotors running 
in opposite directions. Each has three helical lobes the shape 
of which is the subject of a patent. The main rotor has convex 
teeth and the teeth of the sealing rotor are concave. The 
rotors are in a housing, which in form is similar to that used 
with Roots type blowers. There are exceptionally small 
clearances between the lobes, which are prevented from 
contacting one another by accurately manufactured syn- 
chronizing gears. 

Hitherto, most applications have been to existing engines 
and therefore the blower has been belt-driven, but with 
engines specially designed for the blower, a torsionally 
elastic coupling may be used. When a belt-drive is employed, 
a high blower : engine speed ratio is obtained by the incor- 
poration of gearing in the end of the blower housing. In 
this way, excessive belt speeds are avoided, despite the fact 
that overall ratios of 3: 1 or 4: 1 are obtained. 
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In the illustration of the longitudinal section of the blower, 
the suction port is on the left. Movement of the rotors 
uncovers this port, and the air passes through it to fill the 
space between the lobes. Further rotation of the lobes 
closes the ports; at the same time, the lobe of the compression 
rotor enters the cavity of the sealing rotor and compresses 
the trapped air until the other end of the lobe has rotated 
far enough to uncover the discharge port. The position 
of the discharge port, of course, determines the point at 
which it is uncovered by the lobe, and therefore fixes the 
compression ratio. 

Development work carried out by Saurer has been con- 
centrated mainly on aspects of production. The problem 
was the design of a lobed shape, that could be produced 
easily and which, at the same time, would give good volu- 
metric and adiabatic efficiencies. Hollow rotors are employed 
because they have low inertia and the weight of the unit is 
substantially reduced. Also, balancing is easier. Solid 


rotors are difficult to cast in one piece and blow-holes are 
almost unavoidable. Moreover, they require a _ larger 
allowance of material for machining than do hollow ones. 
The hollow rotors are cast in halves and therefore are easy 
to form. A cylindrical cross section has been adopted for 
the lobes because it simplifies machining and enables the 
profile to be ground accurately to close tolerances at a 
relatively low cost. This enables the smallest practicable 
clearance to be obtained between the rotor and the housing, 
and therefore increases the efficiency of the blower. 

At present, Saurer are producing a blower of 1°4 litres 
displacement for supercharging the CR2DLm four-stroke 
vehicle engine, with a bore and stroke of 115mm and 
140 mm respectively. Another blower, with a displacement 
of 2-07 litres, is used to supercharge the CT2DLm six- 
cylinder engine and the CH2DLm eight-cylinder unit, both 
of which also have a bore of 115 mm and a stroke of 140 mm. 
This particular blower has also been applied to a new six- 
cylinder engine, with a bore of 125mm and a stroke of 
140 mm, which is produced in two forms, designated the 
Type DC and Type DCU units. In the supercharged and 
normally aspirated forms respectively, the engines have 
power outputs as follows: CR2DLm, 120 b.h.p. and 80 b.h.p.; 
CT2DLnm, 175 b.h.p. and 125 b.h.p.; CH2DLm and DCUL, 
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The new blower installed on the 
Saurer CH2DLm V-eight engine 


Above 


Left: On this engine, the Sourer DCUL 
underfloor unit, the new supercharger 
installation incorporates a direct drive 


Below: Performance curves of the CT2DLm 
and CT2D engines, which are respectively 
supercharged and normally aspirated 
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220 b.h.p. and 160 b.h.p. The last two engines mentioned 
differ in that the first develops its maximum b.h.p. at 
1,900 r.p.m., while the peak output of the second is obtained 
at 2,000 r.p.m. All the others develop their maximum b.h.p. 
at 2,000 r.p.m. 

The characteristics of the blower for the CT2DLm and 
CH2DLm engines are shown in the illustration at the end 
of this article. From this illustration, it can be seen that 
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The hollow rotors and their profiles are 
the subjects of several patents 
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~The Saurer AGIS blower 
Roots type blower, D/L «130/240 


Performance curves obtained by tests 
carried out with inlet pressure Pow 1 
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To enable a high blower : engine speed ratio to be 
obtained without excessive belt speeds, a gear 
pair is incorporated in the Saurer blower 


the overall adiabatic efficiency is good. The steepness of 
the pressure-volume curves indicates good volumetric 
efficiencies, as also does the favourable position of the 
operating line for the type CH2DLm eight-cylinder engine. 
It can be seen that the optimum adiabatic efficiency of over 
78 per cent is obtained over a wide operating range. Over the 
entire operating range, the total adiabatic efficiency is in 
excess of 75 per cent, and the charge pressure values obtained 
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deg C The swept volume of both 
blowers is approximately 3.5 litres/rev 
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are good, Even at the lowest engine speed, a charge pressure 
of 0-5 to 0-6 atmospheric, gauge, is available; this, in con- 
junction with the good adiabatic efficiency, ensures that a 
high degree of supercharge is obtained. 

These features have enabled extremely good results to 
be obtained, so far as vehicle performance is concerned. 
The power, torque and fuel consumption curves of the 
six-cylinder unit are plotted in an accompanying illustration, 
together with the data for the normally aspirated engine. 
By comparing the two sets of curves, it can be seen that 
considerable advantage has been gained by supercharging. 
The curves show that the fuel consumption of the super- 
charged unit is no more than | to 2 per cent greater than that 
of the normally aspirated engine, despite the fact that the 
blower is mechanically driven. The power output has been 
markedly improved, and the torque characteristics are 
favourable for road vehicles. 

Results of comparative tests carried out with a Saurer 
blower of 3-56 litres displacement and a Roots type unit of 
approximately the same capacity are also shown in an 
accompanying illustration. From these curves, it can be 
seen that the adiabatic efficiency of the helical lobe blower, 
particularly at higher pressure ratios, is appreciably better 
than that of the Roots type. The noise levels are also shown 
in this illustration. Because the charge is compressed 
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Good overall adiabatic efficiency is obtained over a wide operating range 
with the Saurer blower; the steepness of the pressure-volume curves 
indicates good volumetric efficiency 


internally with the helical lobe blower, the Saurer unit 
operates more quietly than the Roots type, and can be run at 
substantially higher speeds without the noise becoming 
too great. This is an advantage for public service vehicles 


Rolls-Royce Silver Wraith Air Conditioning 


System Employed in the First British Passenger Car to have Refrigeration Kquipment 


F OR obvious reasons, automobile air conditioning has 
been longer making its appearance in Britain than in 
the less temperate United States of America, and even 
now the system installed by Rolls-Royce is available only 
on cars intended for export. An example was exhibited at 
the Motor Show on a Park Ward bodied Silver Wraith. 
The humidity of the atmosphere within the car is not con- 
trolled, though this is inevitably affected by the cooling 
process. The system is, in fact, straightforward refrigeration 
and is entirely separate from any interior heating devices 
with which the vehicle may be equipped. 

The task of cooling the interior air of a car does not sound 


A Magnetic clutch; 8 Two-cylinder compressor on the right-hand side of the engine; C Charging valves 

G Receiver and drier, mounted on frame; H Condenser, mounted between radiator matrix and shutters 

N Distributor ducts built into che rool and thermally insulated from the outer skin 
of the ducts; @ inlet at the centre of the parcels shelf 


blower units, one each side of the evaporator unit: 


Diagram showing the layout of the refrigeration equipment installed in 
the Park Ward body on the Rolls-Royce Silver Wraith chassis 


Automobile Engineer, December 1956 


prohibitively difficult. To begin with, there is a readily 
assessed relationship between the ambient temperature and 
what is comfortable for the occupants, a relationship which 
is strongly influenced by the clothing worn. People dressed 
for ambient temperatures in the eighties, for instance, are 
unlikely to welcome anything as low as 63 degrees Fahrenheit, 
normally recommended for office interiors in temperate 
climates. Yet there are special circumstances, for example, 
when the car that has stood closed for a long period ia hot 
sun, and so the interior temperature must be reduced as 
quickly as possible. Therefore, cooling capacity must be 
considerable, 

E Solenoid Valve, F Belt-drive from engine 


L Liquid tine; M Two centrifugal 
P Louvres on the underside 


D Flexibie pipes 
J Suction line; K Concrol line 
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A Clutch; B Compressor; C Charging valves; & Solenoid G Receiver and 

drier, 14) Condenser; K Control line; L Liquid line: R Evaporator unit assembly 

T Control diaphragm; U Expansion vaive; V Evaporacor, W Thermo-switch 
Temperature control line, Z 


The circuit diagram of the refrigeration system 


vaive 


A car usually runs at an interior temperature that is about 
10 degrees Fahrenheit higher than the ambient, and Rolls- 
Royce have found that to reduce this temperature to that 
of the ambient is usually sufficient for comfort. They suggest 
that about three minutes of fast idling with the cooling 
control at maximum will reduce the temperature of the 
standing car to a reasonable value. 

Refrigeration is by the vapour compression system, the 
refrigerant being Freon 12, which is dichlorodifluoromethane 
(CCLF,) and which is also known as Arcton 6. At 50 degrees 
Fahrenheit it has the following propertic: 

Absolute pressure 61°39 Ib/in 

Specific volume 

Liquid 

Vapour 
Heat content: 

Liquid 19-27 B.Th.U/Ib 

Vapour 83-78 B.Th.U/Ib 

It is non-toxic, and the fire and explosion risk is very 
slight; also it does not corrode any of the commonly used 
metals and is miscible with lubricating oi!. On the other hand, 
it is a solvent of some organic substances, including natural 
rubber, and has a considerable leakage tendency, 

The typical circuit, in which this refrigerant is used, 
essentially comprises a compressor, condenser and 
evaporator, and the installation problem is mainly that of 
finding sufficient space. In view of the longer experience 
that American manufacturers have had with air conditioning 
for cars, it is not surprising that Rolls-Royce are importing 
certain American units for their though the 
compressors are, in fact, bought in England 

This compressor, a two-cylinder piston-type unit mounted 
high on the right-hand side of the engine, is driven by a 
double V-belt from the crankshaft. It is engaged by a 
magnetic clutch at the will of the driver and its purpose is, 
of course, to raise the saturation temperature of the Freon 
vapour above that of the cooling medium for the condenser, 
which is air. The outlet pipe from the compressor to the 
condenser incorporates a length of flexible tubing to allow 
for engine movement, the condenser being mounted in front 
of the normal radiator matrix but behind the radiator 
shutters which are a well-known feature of Rolls-Royce cars. 

The condenser consists of a single serpentine copper tube 
with aluminium fins pressed on, in good thermal contact 
and spaced about 4 in apart. It is a few inches short of the 
top of the car’s radiator matrix, but the obstruction of cooling 
air to the matrix is such that certain modifications have had 
to be made to overcome this. The fan has been provided 


0-0118 ft® Ib 
0-673 ft'/lb 


purpose, 


$42 


with a cowl—mainly to cope with idling conditions—and the 
car’s cooling system is now pressurized to raise the boiling 
point. These measures have resulted in a 12 per cent 
increase in cooling capacity. 

There are two outlets for the liquid refrigerant from the 
condenser, one a control line from a point high up on the 
condenser, where it will receive only partially condensed 
vapour, and the other at the base, receiving liquid Freon, 
The liquid passes into the combined receiver and drier unit 
mounted on the frame that acts as a liquid Freon reservoir 
and also as an extractor of water vapour. From this unit a 
pipeline passes under the body to the evaporator, which is 
housed in the front of the luggage locker under the rear 
parcel shelf. 

The control line also runs under the body straight to the 
evaporator, its only interruption being a solenoid valve 
controlled by a thermostatic switch incorporated in the 


Diagram of the electrical control system for the refrigeration equipment 


evaporator unit. This switch is in the outlet air stream to the 
car interior, so that when the temperature of the air stream 
falls below a certain value—about 50 degrees Fahrenheit— 
the solenoid valve is operated and permits partially condensed 
vapour to bypass the expansion valve and thus the cooling 
effect is reduced. The action is entirely automatic and its 
object is to prevent frosting-up. 

The expansion valve, which is incorporated in the main 
liquid pipeline from the condenser, is diaphragm-controlled 
by a temperature line from a phial of vapour on the outlet, 
or suction, side of the evaporator, and maintains 9 degrees 
Fahrenheit of superheat in the vapour leaving the evaporator. 
This is to ensure that no liquid Freon returns to the com- 
pressor, where it would seriously reduce pumping capacity. 
The suction line, on its way back to the charging valve of 
the compressor, also passes under the body and incorporates 
a flexible portion to allow for engine movement. Thus the 
refrigerant circuit is completed. 

Air is taken from the interior of the car through an inlet 
in the centre of the rear parcel shelf and also through small 
external intakes in the rear quarters; thus there is a limited 
injection of fresh air all the time. After being cooled, the 
air is extracted from the evaporator by two centrifugal 
blowers, one on each side, and expelled into the car through 
louvres formed in ducts built into the roof and thermally 
insulated from the outer skin. 

Control is effected by a four-position switch on the dash. 
The positions are: off, low, medium and high. In the three 
“on” positions, a subsidiary contact energizes the magnetic 
clutch which starts the compressor; and the three stages of 
cooling are obtained by adjustment of the speeds of the 
centrifugal blowers within the air ducts from the evaporator. 
Maximum cooling can be obtained only at road speeds above 
30 m.p.h. 

The complete installation has a weight of about 280 Ib., 
which so far as springing is concerned, is taken into account 
by the established Rolls-Royce practice of matching the 
suspension of individual cars to their bodywork. Only 
5 or 6 b.h.p. is required to drive the compressor. In cars fittc4 
with this equipment, the idling speed of the engine is slightly 
increased, both for cooling purposes and to eliminate any 
risk of stalling when the compressor drive is engaged while 
the car is stationary, for example, in heavy traffic. 
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Mydraulie Transmissions 


(CONTINUED FROM PAGE 403) 


PART II: Discussion of Various Systems 


R. Dean-AVERNS 


Pow: transmitting units making up the Cadillac 
Hydramatic drive are, in order: the flywheel cover; the front 
planetary unit, of single-reduction epicyclic gears; the fluid 
coupling; the rear planetary unit, this time with double- 
reduction epicyclic gears; and the reverse unit. 

In the fluid coupling, the two rotor units, driving and 
driven members, are identical in profile, and have 48 vanes. 
These two members are fitted with only in clearance 
between them, and this, together with the fact that the torus 
is designed to provide a constant flow area, explains the 
comparatively high efficiency of this torus member itself, 
since the restriction to fluid flow is reduced to a minimum, 
Note has previously been taken of this feature of the fluid 
coupling, and reference to the description in Part I of this 
article will illustrate the principle as interpreted by Cadillac 
in their earlier designs. 

Each planetary unit consists of three planet gears meshed 
between a sun and an internal gear, one of which is restrained 
from rotation by a band, which is released or applied by 
a servo mechanism in the form of a hydraulic-pressure- 
operated piston and cylinder. Also incorporated in each 
epicyclic unit is a multiple-disc clutch, which is released as 
the band on the gear is applied and vice versa. When the 
band is released and the clutch engaged, the whole assembly 
is locked and rotates as a unit. Conversely, in each unit when 
the band brake is applied and the clutch released, either the 
sun or the internal gear is held stationary. The planet gears 
revolve round the driving gear at a reduced velocity and, in 
consequence, the unit is in reduction. 

Although, mechanically, the fluid coupling appears to be 
mounted forward of the two gear trains, its connection to 


Line to 


Front pump driven from 
front planet drive geor 


Fig. 21. Operation of oil pumps in the Cadillac 


Hydramatic transmission system 
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Per cent slip at normal driving speeds 


25 35 45 55 65 75 
Mph in 4% speed 
Slip, at all vehicle speeds in top gear, of the hydraulic trans- 
mission of the Cadillac Hydramatic drive unit 


each is such that it may be considered as located between 
front and rear sets, where its speed is reduced to 0°70 of 
engine speed, on account of the gear reduction in the front 
unit. Possibility of car creep when stationary with engine 
idling is therefore greatly minimized, This is not, however, 
the only advantage of such a disposition of the fluid flywheel. 
A feature of greater importance is the possible reduction of 
slip due to the fact that in third and fourth gears only 40 per 
cent of the torque is transmitted through the coupling, the 
remaining 60 per cent being transmitted mechanically. 
Fig. 20 shows the slip at all vehicle speeds in top gear and, as 
would be expected with such a layout, its value is very low 
at speeds above 35 m.p.h. 

The fluid circulating system is of interest. It consists of 
two independently-operating gear pumps, the front being 
engine-driven and rear driven by the transmission output 
shaft, Fig. 21. When the engine is started, the front pump 
builds up a pressure in the regulator valve housing and 
forces the valve from its seat. Fluid is then directed through 
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Fig. 22. Hydraulic control valve 
mechanism of the Hydramatic Pum : 
transmission Governor pressure 
Throttle valve pressure 
A 
t 
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/ Lo range pressure, K 
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Shifter valves << 


Downshift pressure 


three channels; first, to the valve body for release of the 
rear unit brake band; secondly, at a predetermined pressure, 
io the fluid coupling; and thirdly, into the lubrication 
system, The regulator valve operates against spring pressure. 
As the fluid pressure increases, a spring-loaded shuttle valve 
seals off the fluid passage to the rear pump until that unit 
develops more pressure than the front. As the vehicle moves 
forward, this pump begins to develop a pressure opposed 
to the shuttle valve. When it reaches the predetermined 
pressure the valve opens, and thus pressure to the valve 
body is supplied by the rear pump. The front pump functions 
as a lubricating pump, supplying fluid to the coupling and the 
lubricating system, Positive lubrication is supplied to all 
components other than those lubricated by the oil in the 
fluid coupling. 

Neutral and first speed. In neutral gear, there is no oil 
pressure to the front servo nor to either of the clutches. 
This is because the release spring in the front servo holds the 
front unit brake band in its “off” position. There is, however, 
oil pressure to the rear servo, which releases the rear unit 
brake band, so that with all bands and clutches free, no 
drive is taken through the transmission 

As the accelerator pedal is depressed and the vehicle 
begins to move, pressure is applied to the front servo, which 
in turn applies the front unit brake band. Oil pressure and 
spring pressure of the rear servo applies the rear brake band. 
Since the front band is applied, the front drum is held 
stationary, as also is the front sun gear. Rotation of the 
internal driving gear causes the front planet gears to revolve 
round the sun gear in the ratio of 1°44: |, or at approximately 
0:7 times engine speed. Power is transferred to the front 
member of the fluid coupling from its rear torus. Since this 
front member is splined to the main drive shaft, which 
extends to the rear sun gears of the rear epicyclic unit, and 
due to the rear brake band locking the rear drum, the first 
rear internal gear is held stationary. In consequence, 
rotation of the first sun gear compels the first planet to revolve 
with the sun gear, but at a further reduction. The carrier 
for these planet gears is integral with the internal gear of 
the second rear planetary set. Rotation of this internal gear, 


544 


at a speed lower than that of the second sun gear, causes the 
planet gears of the second epicyclic to rotate with a total 
reduction of 2:26:1 for the entire rear unit, giving an 
overall reduction of 3-26: 1 for low speed. The carrier for 
the second rear planet gears is integral with the transmission 
output shaft. 

Second speed. When the speed of the vehicle has increased 
sufficiently for the transmission to engage second gear, the 
brake band for the front unit is released by reversal of oil 
pressure to the front servo, and oil pressure is applied to 
engage the clutch in that unit. The rear unit is unchanged 
and, as in first speed, power flows to the internal gear of the 
front unit. However, the front clutch is engaged and so the 
front unit is locked. This causes the intermediate shaft to 
rotate at the same speed as the internal gear. The power 
then flows through the fluid coupling, back through the 
mainshaft and through the double-reduction unit at the rear 
to the transmission output shaft. Hence the total second 
speed reduction is the ratio of the rear unit which, of course, 
is 2°26:1. 

Third speed. The front brake band is re-applied by the 
reversal of oil pressure to the front servo, while the pressure 
to the front clutch is cut off and so disengaged. Oil pressure 
to the rear servo is also reversed, but in this case it releases 
the rear band and the pressure is applied to engage the rear 
clutch. Power flow is thus through the front planetary unit, 
as in first speed, with 0-7: 1 reduction. However, since the 
rear epicyclic unit is locked by the rear clutch, it not only 
rotates as a unit, but it has a direct mechanical connection 
through the intermediate shaft to the planet gear carrier of 
the front unit, the design of which is such that the power 
delivered to that unit is divided along the intermediate shaft. 
Approximately 60 per cent of the power is carried back 
through the locked rear unit and the remaining 40 per cent 
is carried forward, through the fluid coupling and back via 
the main drive shaft and the sun gears of the rear unit. The 
reduction, therefore, is that of the front planetary unit, 
plus 40 per cent of the slippage of the torus member. It 
should be noted that compensation for slippage is achieved 
by a slight rotation of the rear planetary gears, acting as a 
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differential gearing to combine these two power flows. 

Fourth speed. When the change to fourth speed is made, 
both front and rear planetary units are locked. This gives 
direct drive. The front unit planet gear carrier, therefore, 
rotates at engine speed, its power being delivered to the 
intermediate shaft and divided in the same manner as for 
third speed, except that the output shaft receives a reduction 
in magnitude equal to that for the slight rotation of the rear unit. 

Reverse speed. Two things occur when reverse is engaged. 
Firstly, a reverse anchor is moved into engagement with 
the external teeth of the reverse planetary unit. Secondly, 
the oil control valves are operated so that the band of the 
front unit is applied and the clutch released, while the brake 
band and clutch are both released in the rear unit. Therefore, 
the flow is as in first speed, and the rear sun gears rotate in 
the same direction as the engine. The internal gears of the 
rear unit are neither held stationary by the band, as in 
first or second speeds, nor are they locked by the clutch, 
as in third and fourth speeds. In consequence, they are 
free to rotate either with the sun gears or to reverse their 
direction of rotation and revolve backwards round the sun 
gear. The internal gear of the first rear unit rotates with the 
reverse unit sun gear, and the second rear unit planetary 
rotates with the reverse planetary unit. Meanwhile, the 
reverse internal gear is locked by the reverse anchor, which 
compels the reverse planetary unit to rotate backwards. 
In this way, the output shaft rotates in reverse at a reduction 
of 3-81: 1. 

Hydraulic control. This control system is basically a 
system of valves balanced to provide a precise relationship 
between vehicle velocity and desired performance. There 
are four main valves: a manual control valve operated by 
a lever on the steering column; a throttle valve, operated 
by the accelerator pedal; a governor valve, driven by the 
output shaft; and the compensator and change valve in the 
main valve body. The pressures regulated by these valves 
control the changes in speed of the transmission gears, 
Fig. 22. 

Operation in neutral gear. When the car is stationary and 
the engine not running, the front band is released and the 
rear one applied, irrespective of the position of the control 
lever. The front band is released by oil pressure, and its 
position maintained by the assistance of a light retracting 
spring. The rear band is applied by both spring and oil 
pressure, but oil pressure only provides release. 

High-range first speed. When the control lever is moved 
from neutral into the high position, the manual valve in the 
main valve body is repositioned so that oil pressure is built 
up and directed to the front servo, which in turn applies 
the front band. Oil pressure to the rear servo is shut off. 
The rear band is applied by spring pressure. 

Both epicyclic units are therefore in reduction and both 
clutches are disengaged. Oil flows also to the governor, 
but since the vehicle is stationary and the drive to the governor 
is via the transmission output shaft, the governor valves are 
closed so there is no flow from the governor. These valves 
are opened as the speed of the transmission shaft increases 
when the vehicle moves away. The oil is admitted in such a 
manner as to build up a pressure in opposition to the 
centrifugal force applied to the valves. As the speed of the 
car varies, sO output pressure from the governor varies 
between zero and 80 |b/in*, To provide more flexible control, 
two valves with different pressure characteristics are 
employed. Governor pressure is applied to one side of each 
of these valves, opposing on the other side a fixed spring 
pressure together with a varying oil pressure controlled by 
the amount of accelerator pedal depression. The extent 
of this depression determines the throttle valve pressure, 
additional to the fixed spring-pressure, that must be over- 
come by the governor pressure to move the shift valve. 
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From first to second gear. As the car speed increases, the 
force exerted by the governor pressure on the valve controlling 
the shift from first to second speed exceeds the combined 
load of pressure and fixed spring load on its opposite face. 
Oil pressure from the pumps is directed to the front servo 
when this valve opens, and the front planetary brake band 
is released. The front clutch is also subjected to oil pressure 
from its controlling pistons and the gear changes from first 
to second speed. 

From second to third speed. Further increase in car speed 
increases the governor pressure acting against shift valve 
2 and 3, until it becomes sufficiently strong to overcome the 
spring and throttle pressure on the opposite side of the valve. 
In consequence, the valve opens, and pump pressure releases 
the rear brake band and applies the rear clutch unit. At the 
same time as the front unit brake band is reapplied, the rear 
clutch is released, and the shift from second to third speed 
then takes place. 

From third to fourth gear. A similar operation takes place 
for this change, except that the governor pressure is directed 
towards shift valve 3 and 4, and also that the front unit 
brake band is released and the clutch applied. In this case, 
both front and rear planetary units are locked and the 
transmission is in direct drive. 

Changing down to lower gears. When vehicle speed is 
decreasing, the governor pressure also decreases until it 
cannot overcome the spring pressure of the shifter valves; in 
this case the valves move back and a downward change is made, 

From fourth to third speed. If this change is required for 
rapid acceleration, the accelerator pedal is depressed to its 
maximum, when the throttle valve opens a separate oil 
passage which directs oil at 80 Ib/in* to shift valve 3 and 4, 
in opposition to the governor pressure. The transmission 
downshifts immediately. 

Low range. Movement of the control lever to the low 
position applies additional oil pressure to regulator plug | 
and 2 and full pressure from the pump against shift valve 
2 and 3. In consequence, the change from first to second 
gear takes place at a higher speed for a given throttle opening 
in low than in the high range. Governor pressure can never 
overcome the combined spring and oil pump pressure on 
shift valve 2 and 3, so that the transmission never shifts into 
third gear. Except for minor constructional details, this 
system is operative in its principle on the latest Cadillac 
models having Hydramatic control. 


Chrysler electro-hydraulic control 

Functioning in conjunction with a fluid coupling, the 
main gearbox has four forward speeds and built-in hydraulic 
and electric control. These four speeds are separated into 
two ranges of control, third and fourth in one and first and 
second in the other. A manual change is necessary to 
select the range, but automatic hydraulic control makes the 
necessary change up or down within the range. The coupling 
embodies accepted principles and the gearbox is straight- 
forward in layout. The operating of the controls, therefore, 
is the main interest in this design. 

A hydraulic cylinder and piston operates the gear change 
fork, hydraulic pressure of approximately 50 lb/in* being 
derived from a rotor type pump installed at the rear of the 
gearbox. The suction por: is below the oil level and the pump 
is thus self-priming. Any drop of oil pressure would result 
in a down-change into the free-wheeling gear, hence the oil 
inlet position to the pump is in the middle of the trans- 
mission case, The rotor pump operates only when the vehicle 
is in motion, pumping oil directly to the relief valve. From 
here it is returned to the pump suction, except during the 
intervals when the hydraulic controls are making a gear 
change. Other parts of the control mechanism comprise the 
pilot valve, which is solenoid-operated; the main valve; 
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piston and engaging spring; and the kick-down, or return, 
spring. 

The solenoid pushes the pilot valve on to its seating, and 
in this position the oil flow is sealed and returned through 
the relief valve. This is below governor speed; above this 
speed the governor points are opened, breaking the circuit 
to the solenoid so that the latter becomes de-energized. 
At this point, a small compression spring returns the pilot 
valve to the open position, when oil is free to circulate. Frorn 
the pilot to the main valve the flow continues, the main valve 
controlling the oil flow to the cylinder behind the piston 
which operates the synchro-sleeve. The synchro coupling 
is controlled by the action of the two springs behind the 
piston, Starting in the very low speed range, the governor 
points open at approximately 6 m.p.h. Foot-pressure on the 
accelerator pedal is slightly eased to permit an automatic 
change into second speed. A manual! change is made into 
the higher range to obtain third speed, and at a minimum 
speed of 14m.p.h. the pedal is slightly eased to permit 
hydraulic change into top gear. 

The relay has two sets of points, normally open, of which 
one set is for the solenoid circuit and the other for the 
interrupter switch circuit. Both are controlled by 
opening or closing of the governor points, depending upon 
the speed of the vehicle. 

From first to second speed. In first speed with the engine 
running, a manual change moves the synchronizer sleeve 
into the low range, when the relay coil becomes energized, 
forcing the pilot valve to its’ seat and sealing the oil intake 
port. Above 6m.p.h., in first speed, the governor points 
open, and the relay coil is de-energized, opening both relay 
points to break the solenoid circuit and de-energize the unit. 
The pilot valve is permitted to open, uncovering the intake 
port and allowing oil to pass to the housing below the main 
valve. The main valve also is moved to its open position. 
Thence the pressure operates the piston, which moves 
forward to a stop. The two springs (the engaging spring is 
the small, and the kick-down spring the large one) are 
compressed on the guide rail. The rail and fork move forward 
a short distance of #, in to the point of moving the synchro- 
mesh sleeve to a drive block position, the blocker ring now 
being in the blocked position. As soon as the accelerator is 
released and the engine permitted to synchronize with the 
car speed, the blocker ring is backed away and recesses into 
the synchro sleeve as the engaging spring moves that unit 
into engagement with the pinion for second speed. 

From third to fourth speed. Exactiy the same action takes 
place as in first to second speed, except that the governor 
points open at 14m.p.h. due to the countershaft gear, 
which drives the governor, running at a lower speed in 
relation to propeller shaft speed than is the case in the low range. 

From fourth to third speed. So long as the car speed remains 
in excess of 11 m.p.h. the synchro sleeve remains in fourth 
gear. As the speed is reduced, the governor points close, 
the relay coil is energized and both relay points close. The 
complete circuit is earthed and the solenoid energized, 
pushing the pilot valve down and releasing oil pressure 
behind the main valve. Spring pressure then moves the 
main valve downwards, freeing oil from behind the piston 
to flow back to the main case, The kick-down spring moves 
the piston back against the rail shoulder, during which 
movement of ¥, in, the ignition is interrupted by the closing 
of the points in the interrupter switch. This interruption 
releases the driving torque load and permits the synchro 
sleeve to be moved out of engagement with the pinion. 
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Leyland torque converter 

A successful torque converter was fitted to a number of 
bus chassis within recent years by Leyland Motors Ltd. 
The unit was installed in a casing of similar appearance and 
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dimensions to those of a standard type gearbox and clutch 
housing. 

From the engine flywheel rearwards, the transmission 
consists of: a double-acting clutch, for connecting the engine 
to either the torque converter or direct to the rear axle; the 
hydraulic system of the converter; a free-wheel device; and 
reverse gear. Drive is taken through the free wheel only 
when the hydraulic unit is in use, its purpose being to protect 
the converter from over-run and to disconnect the turbine 
from the output shaft when in direct drive. With this 
arrangement, on starting the vehicle engine the clutch is 
engaged at idling speed. It is not required to slip, as is often 
the case. To produce acceleration the torque is built up by 
increasing revolutions of the converter, and the take-up is 
shockless when torque of sufficient value is attained. This 
torque is approximately proportional to the square of the 
speed. When the vehicle reaches a predetermined road 
speed of, say, 20 m.j.h., a toggle mechanism is brought into 
action and direct drive engaged. Torque converter drive 
can be engaged at any period without shock, and if required, 
the vehicle can be free-wheeled to its stopping point. Control 
is by the accelerator pedal, torque - speed changes being 
entirely automatic. 

Oil discharges from the impeller in an outward stream, 
in such a way that at any axial section its flow forms an angle 
with the radial. On leaving the impeller vanes, the oil 
encounters the first stage turbine blades, which discharge 
into the fixed vanes of the first stage reaction member. An 
oil cooler is incorporated in a separate circuit, where the oil 
circulates through the natural pressure difference existing 
within the working circuit. 


Hydraulic fluids 

A few comments on important factors concerning fluids for 
use in hydraulic transmissions are of interest, as this matter is 
of considerable importance. To meet the requirements for 
such units, the fluid must possess high oxidation stability, 
ability to prevent corrosion, anti-foam properties, and 
satisfactory lubricating properties for mechanical parts. 

Selection of an oil is usually based on its viscosity at working 
temperatures. During the operation of hydraulic equipment, 
the oil is subjected to conditions that tend to bring about 
oxidation, with its consequent deterioration. Oxidation is 
mainly due to heating whilst being agitated in the presence 
of air. These conditions are usually present as air cannot be 
entirely excluded from the system. Any parts made of copper 
are particularly liable to promote oxidation. 

Different mineral oils vary considerably in their stability 
against oxidation, but nowadays various anti-oxidant additives 
assist in providing the required resistance. Such oils are 
known from experience to remain free from corrosive acidity 
for prolonged periods, although, irrespective of the condition 
of the oil, rusting is liable to occur. All mineral oils are 
capable of dissolving a certain amount of air, depending upon 
the temperature of the oil and its pressure. At normal 
temperature and pressure, the solubility of the air is in the 
order of 8-9 per cent, by volume. 

During operations of the hydraulic system, the same air 
that was entrapped when the system was filled is alternately 
liberated from solution at low pressure and dissolved again 
at high pressure, so that the system must be well vented 
when oil is first introduced into it. ‘The oil in the tank should 
also be devoid of anything likely to promote turbulence. 
This condition can be aggravated by unsuitable design of 
return oil pipes, which should always be carried to a point 
well below tank level. Air should be free to escape without 
hindrance and should not pass through the oil, as this is 
liable to cause frothing or foaming. Incorporation of foam 
suppressants in small quantities by the oil company enhances 
the anti-foam property of the fluid. 

Requirements of the pump largely determine the viscosity 
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of the oil most suitable for use in an hydraulic system. 
In all fluid couplings and torque converters a large proportion 
of any power loss is due to the decrease in viscosity of the oil. 
In industrial traction couplings, temperatures are relatively 
low and thus low viscosity oils perform their duties of 
lubrication satisfactorily, but if the drive is transmitted at 
low speeds the heat produced is quite considerable. 

Torque converters show quite wide variations in viscosity 
requirements, according to type. The Lysholm-Smith unit, 
for instance, requires comparatively light oils for the probable 
reason that this unit operates for long periods at high torque 
ratios, when excessive generation of heat would take place 
if the oil were of higher viscosity. 

In this arrangement the hydraulic circulating system is 
efficient and ingenious. It comprises generally two indepen- 
dent gear pumps, one at the front being engine-driven, and 
the other, at the rear, driven from the transmission shaft. 
When the engine is started, the front pump comes into 
operation, building up a pressure in the regulator valve body. 
As this pressure increases, the valve is forced from its seat 
and oil directed through three channels. The first is to the 
valve body, for release of the brake band of the rear unit, 
and another is to the lubricating system of the fluid coupling. 
The regulator valve accomplishes all this, the valve moving 
against spring pressure as the fluid pressure increases. 
Meanwhile, a shuttle valve closes the port to the rear gear 
pump, and it remains closed until the rear pump generates a 
greater pressure than the front one, so that in neutral gear 
or at very low car speeds the front pump supplies all the 
pressure. 

As the vehicle moves forward, the smaller rear pump 
operates, since it is transmission-driven, building up a 
pressure against the shuttle valve and when this reaches the 
predetermined amount, it opens the port so that the rear 
pump supplies all the pressure to the valve body. The 
function of the front pump becomes that of a low pressure 
lubricating pump for the fluid couplings and the lubricating 
system. The shuttle valve appears to be the predominating 
feature in the system, because when the first pump only is 
operating or when the transmission is in reverse, the valve 
prevents any fluid exhausting through the rear pump, since 
the port to that unit is closed 


Converters and Couplings 


A torque converter used in conjunction with a fluid 
coupling has advantages over the straight type converter. 
With a fluid coupling, input from the engine can only be 
equalled and not multiplied at output, whereas a converter 
provides, according to design, a degree of multiplication of 
input torque. A combination of both can provide a range 
of variable gears adjusting themselves from ratios of 1: | of 
the torque input up to the maximum desired multiplication 
provided in the original design. 

As has been explained, the difference, between a plain 
coupling and a converter lies in the fact that in the latter 
an additional set of blades is placed between the impeller 
and the turbine. This set provides the reaction member, and 
the blades are inclined at an angle to the axis of rotation: 
in the simple converter they are usually fixed to a frame and 
not permitted to rotate. However, in the converter-coupling, 
they are sometimes mounted on a one-way revolving clutch, 
but they are nevertheless locked to the frame of a container 
against opposite direction of rotation. 

Main practical advantage of combining converter and 
coupling is found in industrial applications, but it resolves 
itself into a question of combined unit efficiency. The simple 
converter has an efficiency curve peaking at a maximum of 
approximately 60 per cent of its output speed, the curve 
falling again at maximum speed. However, with the com- 
bination, the curve rises rapidly and, as previously explained, 
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it can be arranged so that it rises again instead of falling to 
zero when the coupling cuts in, with a |: | torque ratio of 
nearly 100 per cent efficiency throughout the remaining 
speed range up to maximum. 

To fully comprehend this, it must be appreciated that 
blade profile becomes one of the major considerations in the 
design problem of the converter. The fluid coupling is 
somewhat simpler, but if the turbine blades are disposed 
against the direction of rotation, a higher torque can be 
absorbed by the turbine for the same volume of circulating oil. 

It is known that the impeller and turbine possess equal 
and opposite relationships, so that any additional load 
imposed on the turbine is also imposed on the engine, via 
the impeller drive, tending to stall it. This is why there is 
little point in twisting the vanes, as under such conditions 
they do not assist in smoothing out the flow of oil, but 
merely lead to a condition of reduced efficiency 

There are two methods of mounting the reaction member. 
In one it is fixed to a body frame, and in another it can be 
provided with a free-wheel mounting. Should the former 
scheme be adopted, there may be one point at which the 
engine input and output torques are equal, while at speeds 
in excess of this point the output is less than the input, 
providing a parallel condition with that of overdrive with 
the efficiency falling rapidly. 

Mechanically, it is known that output torque is equal to 
input torque plus reaction torque, and thus the reaction 
torque must mathematicaily change its sign from positive 
to negative. However, if the reaction member is mounted 
on a free wheel, it can rotate freely under any additional 
torque in a direction necessary to increase the output, but 
it is allowed to rotate freely for speeds above the critical 
point. This critical point is called the coupling point, 

It should now be clear that the volume of oil flowing at 
any period is identical for both impeller and turbine, and that 
the speed change should also be identical. This is the main 
reason why the coupling cannot multiply input torque 

If output load exceeds the input, the turbine will slow 
down, and with this slowing, slip naturally increases. This 
slip increases the pressure difference at points B and F, in 
Fig. 16a of Part | of this article. As the load continues to 
increase, the turbine eventually stalls, but the slip also has 
increased to such an extent to prevent the engine stalling 
with it. However, in the case of a converter when its turbine 
is considerably slowed, not only does this slow the impeller, 
but the impeller is also being driven, in addition to the engine 
drive, by oil from the reaction member. At this stage reaction 
blade design plays its part, as with the unit loaded to a low 
speed, the induced flow of fluid in the circuit is directed to 
form an impinging jet driving the impeller forward, so that 
the latter receives an amplified impulse, one from the 


Fig. 23. So far as the fluid is concerned, the output torque of the 

hydraulic torque converter is dependent largely upon two features 

These are: the volume of fluid circulating and the variation in linear 

speed of the fluid, in the direction of engine rotation, as it passes between 
the turbine and the impeller 
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engine and the other from fluid fromthe reaction blades. 

Fluid passes from the centre to the periphery from A to C, 
Fig. 23. It will be clear that the circumferential speed at the 
centre will be much less in ft/min than it will be when it 
reaches C. For example, assume that the circumference of 
the inlet orifice is 2 ft at the centre, the circumference at 
outside diameter C is 6 ft, and engine speed is 1,000 r.p.m. 
Then the linear speed at A is 2,000 ft)min and at C, 6,000 
ft/min. 

The fluid has two motions; radially outwards, as shown by 
the arrow, and circumferentially with the vanes. On the 
turbine side it is the fluid pressure assisting the output 
torque, and as shown in previous text, the output torque is 
dependent to a degree upon two fluid features. These are 
the volume of fluid circulating and the variation in linear 
speed in the direction of engine rotation, in passing from the 
turbine to the impeller or vice versa to provide turbine 
torque. 


Hydraulic clutch 

Another mechanism, which owes its origin to the fluid 
flywheel is known as the hydraulic clutch. It has not been 
widely adopted, although it possesses features which are 
acceptable in an automobile transmission. These features 
include its capacity for taking up the drive either rapidly or 
progressively under full load, and also its pre-determined 
degree of slip, which can be fixed and maintained over long 
periods, without the generation of excessive heat. 

However smooth the ordinary clutch pick-up may be, it is 
inevitable that a certain degree of uncontrolled slip will take 
place between the two plates revolving at different speeds. 
The amount varies according to the skill of the driver, 
particularly when breaking the clutch for a gear change. 
The effect of this slip is to increase the rate of liner wear, 
so that on a heavy clutch, servicing is generally required 
periodically between 30,000 and 60,000 miles. The Fraser 
hydraulic clutch was designed to contro! the amount of slip, 
while at the same time utilizing that property to advantage 
in obtaining controllable resilience throughout the full range 
of speeds, ability to control the amount of engine torque 
transmitted at all shaft speed variations and to permit the 
engine to maintain an efficient torque effort under load. 

It will be appreciated that if this could be achieved, it 
might be possible to eliminate some of the gears in the 
transmission, while, in addition, it would not be necessary 
to race the engine when in the lower gears to effect a change 
into higher ratios. 

Briefly, the mechanism functions as follows. The clutch 
comprises a member attached to the crankshaft flange, 
which replaces the flywheel, and an outer casing which, 
together with the cam ring, forms a completely enclosed 
chamber. Inside this chamber the driven member, in the 
form of a number of radial cylinders, enshrouds a similar 
number of pistons, which in turn are reciprocated by contact 
with slippers. These slippers are fitted to the piston ribs, 
and the cam ring is bolted between the inner and outer 
members, Coil springs under each piston control the position 
when the rotor is at rest. Between each cylinder head there 
is a communicating passage filled with fluid; this constitutes 
the pressure zone, which is replenished from the chamber 
surrounding the rotor, This chamber is also partially filled 

Reciprocation of a piston transfers oil from opposite 
cylinders across the central zone, the displacement of one 
being equalled by the capacity of the other. Control of this 
oil transfer is by means of a slide valve in the communicating 
chamber; the valve is operated in the normal manner by the 
clutch pedal. When the passage of oi! is restricted by move- 
ment of the valve ports, Fig. 24, the piston cannot recipro- 
cate, and the resultant pressure between the cam and the 
piston slippers causes the mechanism to rotate as a solid 
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Fig. 24. Typical arrangement of oil ports in a valve sleeve 
mass, in this way transmitting the full engine torque. 

Action of the clutch may be either rapid or progressive, 
and the desired degree of slip can be maintained over 
considerable periods. Thus the engine can deal with heavy 
loads without the usual shudder upon starting, while with 
gentle clutch pedal pressure it can rapidly develop its power 
balance. The Fraser clutch was designed for a maximum 
fluid pressure of approximately 1,000 lb/in® in the high 
pressure zone in order to avoid any difficulties ensuing from 
erosion, while at such a pressure no trouble is experienced 
from compressibility of the working fluid in its de-aerated 
form. It should be noted that aeration of the fluid is desirable 
when the clutch is being engaged, in order to provide shock- 
absorbing properties, and on some of the earlier models 
vanes were constructed on the rotor to promote this feature. 

Later experience, however, indicated that the irregular 
shape of the rotor aerated the oil to a sufficient degree when- 
ever there was a difference in speed between the rotor and 
the outer member. When the valve is closed, this aeration 
quickly disappears, due to the centrifuging action. The 
de-aerated fluid then gathers near the periphery and is drawn 
through the suction-operated replenishment valves to replace 
the aerated oil as it escapes through the working clearance. 
Experiments have also proved that with normal working 
clearances and with a piston length equal to the diameter 
only, a slip of one per cent is obtained due to the amount of 
oil passing through these clearances at the pressures previously 
mentioned, These circumstances and pressures permit the 
total piston area required to transmit a given torque to be 
assessed, when the cam gradient is known. This is usually 
in the region of one in 15 to one in 20. The cam is sym- 
metrical and is formed with two lobes of sine wave profile, 
and since an odd number of cylinders is employed, only one 
half the pistons are transmitting drive at any one time. 

Thus, if there are 11 pistons with a two-lobe cam, the drive 
is sometimes on five and sometimes on six pistons. Total 
area of the five; pistons would be designed to provide 1,000 
lb in? maximum oi! pressure, which would mean that accord- 
ing to the cam gradient, the tangential force on these five 
pistons would be from 1/15 to 1/20 of the total radial thrust 
produced by the oii pressure. There are, of course, physical 
limitations that have to be considered, such as the number 
of cylinders that can be spaced round a given circle while 
still maintaining a reasonable cylinder wall thickness, a 
feature which may determine the control valve diameter. 
It is desirable to arrange that this valve possesses as small a 
diameter as possible, in order to maintain a reasonable 
proportion of length to diameter on the pistons. With the 
valve control almost closed, there was found to be a slight 
degree of automatic action due, in part, to the restriction 
on transfer of oil from cylinder to cylinder, which is a 
function of the ratio of speed of flow to the orifice area. 
This is desirable, since the connection between load and 
engine thus introduces certain flexibility in the transmission 
during driving in traffic. 

The actual profile of the ports is very important, and in the 
case of an automobile clutch, it is desirable to form the port 
shape, or alternatively shape the valve, so that the first part 
of the valve closing movement seals off the major portion 
of the oil passage, the rate of closure diminishing as the fully 
closed position is reached. This is to eliminate the possibility 
of shock engagement, should the pedal be released abruptly. 
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A REVIEW OF 


Front wheel drive propulsion unit 


For a light, front-wheel driven vehicle 
with independent wheel suspension, a 
twin-cylinder engine, clutch, gearbox, and 
differential gear are combined in a trans- 
versely disposed, rigid assembly. The 
engine crankshaft is arranged above the 
axle shafts and the side-by-side cylinders 
are inclined forwardly to minimize height. 
A feature of the layout is that the differen- 
tial gear is located at the end of the unit 
remote from the engine and thus the out- 
put shaft to the wheel adjacent to the 
engine is of sufficient length to provide the 
torsional flexibility which is normally 
lacking in compact propulsion units of 
this type. 

In the illustrations, A, B and C indicate 
the engine, clutch, and gear units; the 
cylinder block projecting forward at an 
angle x not exceeding 30 deg from the 
horizontal. The differential unit D is 
gear driven at reduced speed from the gear 
shaft E and the short and the long axle 
shafts are supported at their extremities in 
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bearings F and G. Motion is transmitted 
to the road wheels by jack shafts and pairs 
of universal joints. Patent No. 748300 
Fiat Socteta per Aziom (Italy). 


One-pedal control 


The provision of an automatic trans- 
mission eliminates the clutch pedal and 
the gear lever. This invention reduces 
further the number of necessary controls 
by requiring only a single pedal to actuate 
both the brakes and the engine throttle. 

An engine-driven pump A draws fluid 
from a tank B and delivers it under pressure 
to a servo unit C. A branch D of the 
return pipe to the tank supplies liquid for 
make-up of the hydraulic brake system 
when the piston of the master cylinder is 
fully retracted. From the master cylinder, 
pressure fluid is supplied to the brake 
cylinders by way of pipe E. 

In its released position the control 
pedal F, which is normally held off by a 
spring, opens the inlet to the hydraulic 
cylinder and closes the return. Maximum 
ump pressure, determined by a spring- 

ed relief valve, is thus maintained in 
the cylinder and the brakes are fully 
applied. Under this condition the pressure 
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is equal at the two points, one on each side of 
the valve spool, at which fluid is tapped off 
to opposite ends of a slave cylinder G 
actuating the throttle. The throttle is 
then closed by a biasing spring. 

To set the vehicle in motion the pedal is 
depressed to relieve the pressure in the 
master cylinder and consequently to release 
the brakes. Continued pedal movement 
opens fully the return from the cylinder 
and restricts the inlet, and a pressure 
differential is created between the tapping- 
off points. The piston of the slave cylinder 
is then unbalanced and the piston moves 
to open the throttle. At all times the 
position of the throttle is in direct rela- 
tionship to the position of the pedal. 
Patent No. 748638. Girling Ltd. 


Steering box 


It is common for the steering gear to be 
enclosed in a multi-part housing with at 
least one bearing Ee the screw shaft 
supported in a cover. In this construction 
both the screw shaft and the steering lever 
are mounted in a one-piece housing which 
is closed by a single light cover. Screw 
shaft A actuates a recirculating ball nut B 
which is pivotally connected to the 
steering lever C. 
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A pair of combined radial-thrust bear- 
ings support the shaft, the footstep bearing 
being located in a blind boss D. The 
other bearing is adjustably mounted in 
boss E and held up by screwed plug F 
carrying an oil seal ring engaging the 
steering shaft. Thus the preloading of 
the bearings can be finely adjusted to 
requirements and thereafter the plug F 
is secured in its adjusted position by means 
of lock ring G. Patent No. 747282 
Daimler-Benz A. G. (Germany 


Synthetic material body 


Ihe construction proposed for this self- 
supporting body of synthetic material is 
claimed to reduce the costs and complica 
tions associated with bodies built of a large 
number of edge-reinforced mouldings, 
with smooth-surfaced mouldings having 
attached sheet-metal reinforcements, or 
with double-walled structures packed with 
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filler materials A body for a rear 
engined sports car is illustrated by way of 
exampie 

The main structural element comprises a 
bottom wall A connected to vertical side 
walls B and extending substantially for the 
entire length of the body. Centrally it is 
stiffened by a transverse member © which 
serves as a seat frame and a wall D which 
separates the rear engine Component from 
the body interior. Parts C and D are 
anatomically shaped and provide seating 
accommodation merely by the addition of 
upholstery. To this structure is attached 
a front skin member E with lateral whee!- 
shrouding wings, a similar rear member F 
and nose and tail elements G and H 

Luggage space at the front is provided 
by a trough-shaped member J which aso 
forms the instrument panel K. Laterally, 
this member is fitted into depressions 
formed in the side walls B. Access lids 
are cut from skin members E and F after 
the mouldings are set, and the apertures 
are reinforced by Z-section moulded 
strips which serve as seatings for the lids 
Door openings are also cut in the side 
walls The constructional elements are 
joined adhesively, the bonding agent 
being preferably the same as the body 
material. Patent No, 747879. F. Porsche 


(Germany). 
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Tubular torsion bar 


A wolid torsion bar is relatively un 
economical in material since the central 
core of the rod contributes little to its 
torsional stiffness. The same considera 
tion applies to a bar comprising an assembly 
of laminations of rectangular section. ‘The 
solid bar also lacks the damping effect 
which is characteristic of the laminated 
bar. The laminated tubular bar of this 
invention avoids these short comings and 
its damping capability can be varied to 
suit specific applications, 

A bar comprises three tubes A, B and C, 
each consisting of two semicircular sections, 
nested one within another. The abutting 
edges of the intermediate tube B are on a 
horizontal diametral plane and on tubes 
A and C on a vertical plane. At the 
anchorage end the tubes are slotted for 
engagement by a key D which is also 
received in the end plug E about which 
the tubes are clamped by the slotted end 
bracket F. 

The assembly is maintained by three 
encircling clips G which impose damping 
in the bar by inducing friction between 
the tube surfaces, Damping effect may 
be varied by adjustrnent of the tightness 
and the positioning of the clips. Other 
methods of imposing damping may be 
utilized, either alternatively or additionally 
to the clips. The tubes, which may be 
either solid drawn or of complementary 
arcuate sections, may be so dimensioned 
in cross section that an initial damping is 
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imposed on assembly, Axial or diametrica! 
deformation of the innermost tube 
could also be used to provide an initial 
damping effect 

Preferably the tubular elements of the 
proposed bar have their contacting faces 
treated to give a stressed-skin condition 
Plug E and key D may be either formed 
integrally or permanently secured together 
Patent No, 748587. Austin Motor Co. Ltd 


Independent rear suspension 

Suspension of driven rear wheels by 
means of twistable lever arms connected 
tO a transverse torsion bar gives a soft 
mounting that transmits little shock to the 
vehicle framing and occupies little space 
Under certain conditions, it is stated, a 
skidding tendency becomes evident and 
thus it is undesirable for fast sports cars 
To obviate this disadvantage cach hal! 
axle is furnished with a fixed, or pivoting 
symmetrical link member A articulated 
with a forward lower lever arm B and a 
rearward upper lever arm C. Both lever 
arms are twistable 

The main torsion bar spring D is con 
nected to arm C and an additional spring 
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E connected to arm B becomes operative 
when the main spring is stressed to a pre- 
determined extent. Adjustment is pro- 
vided by lever F on spring E, which 
engages an abutment G. Patent No. 
747932. F. Porsche. (Germany). 


Combined circulating pump and 
heater 


Intended to replace the conventional 
engine-driven water circulating pump, this 
unit also functions to provide heat to 
accelerate the warming-up process and to 
raise the water temperature to a value at 
which heat can be abstracted to warm the 
interior of the vehicle. ‘Termed a “‘hydro- 
heater’ pump, it is connected in series with 
an engine coolant system incorporating a 
heater A and its operation is controlled 
electrically by thermally-responsive 
switch B and the vehicle battery C. 

In the pump chamber is a vaned impeller 
LD) keyed to the shaft and, alongside, a 


No. 749023 


complementary vaned stator E which is 
freely rotatable on the shaft. For the 
control of the stator an electromagnetic 
brake F is provided; the inner element 
keyed to the hub of the stator and the outer 
element secured in the boss of the pump 
cover. In normal operation, when no 
heating is required, the stator is permitted 
to run freely and acquires the same speed 
as the impeller. When heat is required, 
the electromagnetic brake is energized and 
the stator is retarded and eventually 
arrested. The coolant is then heated as 
a result of turbulence and slippage between 
stator and impeller. 

Automatic control is effected by switch B 
located, in the example shown, in the 
return pipe from the heater A to the 
radiator. Should it be desired primarily to 
control the engine temperature and to 
accelerate the engine warm-up, switch B 
would be located in the conduit between 
the engine and heater A. Patent No. 
749023. Thompson Products Inc. (U.S.A.). 


Controlled hydraulic coupling 
Operation of this hydraulic coupling is 


controlled automatically in relation to the 
rotational speed of its output member; 


c 


A 


No. 748146 


that is, to the vehicle speed. At low 
vehicle speeds the coupling is partially 
emptied of fluid so that no drive is trans- 
mitted and when the engine is idling while 
the vehicle is at rest there is no residual 
torque to induce vehicle “creep.” 

The coupling embodies one or more 
Stationary scoop tubes A extending radially 
outwards to the desired fluid level in the 
casing B. Fluid is supplied to the coupling 
by a pump, not shown in the diagram, 
which delivers to an inlet chamber C 
and thence passes to the casing. A valve D 
on the scoop-tube support is controlled 
hydraulically by a centrifugal governor 
in dependence on the speed of the impeller 
E, or the vehicle speed, to open when the 
speed of the impeller falls below a pre- 
determined minimum. The coupling is 
then emptied by a return pump, not 
shown, to the level indicated at F. 

The specification shows other arrange- 
ments to serve the same purpose; with 
rotating scoop tubes and also with a 
digect-acting valve mounted on the impeller 
at the fluid level and closed by centrifugal 
force. Patent No. 748146. Daimler-Benz 
A.G, (Germany), 
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If your job is to specify or replace with Hoffmann 
ball or roller bearings, you need this 76-page 
reference book. 

The bearing designations of the leading British, 


as well as certain American and Continental 


manufacturers, are given. The references 7 


are arranged in two sections — 
numerically and alphabetically. The 

types listed are ball journals, roller 

journals (including those with 

various lip and shoulder arrange- 

ments), angular contact bear- 

ings, duplex bearings, single row 

self-aligning ball or roller journals, 

double row split ball bearing pedestals, 

and a number of the more popular 
‘*special’’ bearings. Sectional drawings at the 
foot of each double-page opening help to identify 


the type of bearing you need. 


"Auto 


PLEASE SEND ME © A COPY OF YOUR 
REFERENCE BOOK ENTITLED “BEARING 


BALL AND ROLLER SYMBOLS WITH HOFFMANN EQUIVALENTS ” 


BEARINGS 


FIRM 


~ ADDRESS 
POST 
TO THIS ADDRESS 


THE HOFFMAN 
SOME OF THE TYPES INCLUDED CHELMSFORD © 
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WILLENHALL STAFFS. 


VAUGHAN 


In the words of Shakespeare: 


“There is no 
primer business” 


King Henry Vill. Act. 1. Scene Ul. 


Urgent as Queen Katharine considered the relief of the King’s subjects 
from overburdened taxation, there is no more urgent business today than 
the reduction of overheads and the elimination of wasted time and man- 
power. To solve her problems Queen Katharine needed a_ King’s 
sanction—to solve yours you need the ‘Pop’ Riveting System. 


Economical, efficient and labour saving, the ‘Pop’ Riveting System 
enables riveting to be done in one operation, by one operator, working 
from one side of the material only. 

We would, you would give it quick consideration, for there is no 
primer business. 


Geo. TUCKER EYELET Co. Ltd. 
Walsall Road ~° BIRMINGHAM 22 


Telephone | BiRchflelds $024 (7 lines) Telegrams : EYELETS, BIRMINGHAM 


R E Tl N G Consultents & Too! Manufocturers 
ONE OPERATOR AIRCRAFT MATERIALS LTD. Midiand Road, London, N.W.1 
OPERATICN 
“POP” is a regd. Trade Mark of Geo. Tucker Eyelet Co. Lad. 


THE MODERN SYSTEM OF RIVETING 
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‘If we can't find more men from inside the aircraft industry— 
then we must look elsewhere...’ 


(Report of a meeting between the Chief Engineer, his Technical Assistant and his Personnel Officer) 


c.e. As I see it, the problem is how to attract 
people by conveying some idea of our future 
plans without giving away secret information. 
P.O. Haven’t we first got to convince them that 
ENGLISH ELECTRIC intend to push ahead with 
the next generation of aircraft ? 

c.e. Surely they don’t think that after all the 
work we’ve done on supersonic flight in general, 
and the P.1. in particular, we are just going to 
sit back and go out of business ! 

p.o. If we can’t talk about the aircraft we are 
planning to build can we say something about 
the equipment we’ve got or are going to get ? 
1.A. For example, is it permissible to point out 
that our new tunnel has been designed for speeds 
up to Mach 4, and let people draw their own 
conclusions ? 

c.€. There’s no reason why we shouldn’t. And 
we can mention the new plant for testing struc- 
tures and equipment at high temperatures non- 
stop for hours at a time. In fact we ought to 
talk about all our test installations. 

p.0. Provided we don’t thereby give people the 
impression that we are a great octopus in which 


| 


the individual is swallowed up, 

T.A. I’ve never yet heard a research man com- 
plain about the amount of equipment or the size 
of the resources at his disposal ! 

c.e. True, but it’s worth pointing out that 
this Division is a self-contained affair of very 
reasonable size, with a colossal parent organisa- 
tion behind it. 

p.o. Which of course brings in all the other 
advantages like security of employment, oppor- 
tunity for advancement, decent working condi- 
tions and help with the accommodation problem. 
c.e. And remember we want all grades and sorts 
—mechanical and hydraulic engineers, heat- 
transfer experts, metallurgists, physicists, aero- 
dynamics folk—the lot. We must look outside 
the aviation industry as well as inside. See if 
you can get something on paper for me. 


Partners in Progress with Marconi’s and Napier in THe Evectric Grour 


FOR FURTHER INFORMATION WRITE TO OEPT 
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MAR 178A 


The necessary plant and long experience in heavy 
precision pressings are available in the John 
Thompson organisation for the production of all 
types of frames, components and fabrications for 
trucks, buses and heavy transport of all kinds. 
Preliminary discussion with experienced design 
engineers is freely offered. Write for illustrated 
brochure. 


JOHN THOMPSON MOTOR 
PRESSINGS LTD. BEACON 
WORKS, WOLVERHAMPTON 
Telephone: BILSTON 41121 


Telegrams : MOTOFRAME, 
WOLVERHAMPTON 


»»» MARSTON RADIATOR 


And that means just cool enough to get 
the finest performance from your engine. 
For Marston radiators strike the perfect 

balance between maximum cooling 
and optimum running temperatures. 
That’s why they are fitted as 
standard on Britain’s finest cars. 
What better recommendation 

for the quality and reliability 

of these famous products ? 


MARSTON EXCELSIOR LIMITED 
WOLVERHAMPTON & LEEDS 
(A subsidiary company of Imperial Chemical Industries Ltd.) 
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In Arctic Cold 


filters give maximum protection 


When operating temperatures are abnormally low, it is the 


first few minutes that count—and because of the intrinsic 
efficiency and large surface area of the Vokes felt fabric 
element, the direct-flow device—which must unfailingly 
operate when the oil is highly viscous—remains open for 
the absolute minimum of time, ensuring that unfiltered oil 
is not allowed to circulate over dangerously long periods. 
And at the other end of the temperature scale, Vokes filters 
give the same unfailing protection . . . that is why they were 
chosen to protect equipment on all the major Middle East 
Pipe Lines, 


VOKES LIMITED, GUILDFORD, SURREY London Office: 123 Victoria Street, Westminster, 8.W.1. 


Telephone: Guildford 62861 (é fines). 
Telegrams and Cables: Vokesocess, Guildford, Telex Telex: 13-535 Vokesacess 


VOKES (CANADA) LTD. TORONTO * REPRESENTED THROUGHOUT THE WORLD VOKES AUSTRALIA PTY. LTD. SYDNEY. 
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Make your factory 
flexible 

by the Croid -CGooper 
method ... 


With the Croid-Cooper system of machinery installation your 


layouts can be changed overnight without impeding production. 


Each machine is simply stuck down on a felt base wnich absorbs 


vibration. Holding power is 50 Ib». to the square inch, so the . CROID 65 


machine stays put as long as you want it. Send for more details MACHINE FIXING GLUE 


today. COOPERS 
COOPER & CO. (B’HAM) LTD., Brynmawr, Breconshire. EELT 


Telephone : Brynmawr 312. Telegrams: Felting, Brynmawr. 


rin 
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A Lewis spring is always fighting fit, on top of it's 


form, ready to meet resistance by night 
or by day. For lots of technical data you should 
send 2 6d. for our 40-page manual 


just the thing for your design department. 


LEAVE /T TZ 


DITCH 

THE LEWIS SPRING CO. LTD. WORKS: REDDITCH CLIPS 
Telephone Reddicch 72012 ESSWORK, WIRE FORMS 

VOLUTE SPRINGS 


London Office: 122 High Holborn, W.C.1 Telephone: Holborn 7470 and 7479 
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new line air tools 


-MORE POWERFUL 
—-MORE COMPACT 
MORE PRODUCTIVE MODEL 3017—1° ORIL 


This new CP range of air tools is of interest 
to every production man looking for machines 
having compactness and ease of handling, yet 
also possessing ample margins of power. 
The line of drills ranges from jj,” to 4” 
capacities in many speeds and a choice of lever 
or offset handles. The Screwdriver is the new 
supersonic machine in which noise is overcome 
by raising the exhaust above audio frequency. 
All these tools are worthy of attention because 
of their high performance and complete re- 
liability so important for production line work. 


Ask for descriptive literature. 


with Lever Type Throttle Drills in speed 


Consolidated Pneumatic 


Leis & in speeds 
of 3,000 and § 000 pm 
CONSOLIDATED PNEUMATIC TOOL CO. LTD 232, DAWES ROAD, LONDON, S8.W.6, : f 
M 87 
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GEAR TOOTH ROUNDING 
and CHAMFERING MACHINES 


Automatic operation, High Produc- 
tion Rates on External and Internal 
Gears, Starter Rings, etc. 


We also manufacture Rotary Cam and 
Profile Milling Machines, Short Thread 


Milling Machines, Multiple Drilling 
ENGINEERING CO LTD Heads and Machines, Tapping Machines, 


End Facing and Centring Machines, 


Special Machine Tools for High 


Rainbow 


production on the Bedford 


MULTI - TABLE 
WHEELABRATOR 


Two Multi-table Wheelabrator plants, 
each having four 48” tables, in produc- 
tion on Bedford components. 
The machine in the foreground Is deal- 
ing with Bedford finish-machined 
layshaft pinions, whilst the second 
machine is engaged on camshafts. 


TILGHMAN’S LIMITED Broadheath Altrincham Cheshire AGENTS: 


MIDLANDS : BR. J. Richardson & Sons, Led., Commercial Street, BIRMINGHAM 
LONDON OFFICE: 1, CHESTER STREET, 5.W.1 SCOTLAND: Balbardie Led., 110, Hanover Street, EDINBURGH 
227, Bath Screec, GLASGOW, C.2 

NORTHERN IRELAND: W. E. Stewart, 16 Sussex Place, BELFAST 


wal 
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Progress is the Law 


From the crude implements fashioned by man in 
his early days, have evolved the precision tools 
used today. The qualities of the materials which 
he now works impose exacting demands upon 


these tools, which must be of the highest quality 


and capable of great efficiency. 


Osborn ‘Mushet’ brands engineers’ tools are 
produced from steels manufactured by the 
Company, and these twist drills, milling cutters, 
reamers, lathe tools, etc., are known and used 
throughout the world. Their production is the 
result of the accumulated experience from 


generations of craftsmanship and skill. 


FINE STEEL 
FO 
ENGINEERS’ 
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The Old Man took it into his head to troi round the 
assembly shop before going home. ‘That's 
better’ he said, jabbing with his umbrella at a 
casting ‘isn't this the bench where I saw 
that nasty bit of iron, last month 7’ ‘Yes’ said Jim 
going a bit pink ‘but we've changed our 
foundry since then’, ‘I should hope so’ said the Old 
Man ‘can’t expect you chaps to make a silk 
purse out of a sow's ear. Who’s making your castings 
now 7’ ‘Triplex’ grinned Jim. "Good, good’ said 
the Old Man ‘now I expect some silk purses’ 


and then - - - gentiemen 
my casting vote is for 


TRIPLEX 


TRIPLEX FOUNDRY LTD 


UPPER CHURCH LANE - TIPTON - STAFFS 
Telephone - TIPTON 1293 (4 lines) 


\ 


\ 


\ 
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... alot can be made of sintered metal. Already, 
in many industries, costly machined-from-the- 
solid piece parts have been replaced by Machine 
Products Limited components with a saving in 
cost of up to 50% in many instances. These high 
strength sintered metal components are in no way 
inferior to their machined counterparts and can 
be made in brass, bronze and iron. Because they 
can be produced in intricate forms, to extremely 
close tolerances without machining, the possi- 
bility of machine ‘tear’ and the attendant fatigue 
problems are largely eliminated. Once Machine 
Products Limited parts are adopted, all works 
capital equipment—engaged in your internal 
production of smal) components—can be re- 
leased for other dutics. 


PRODUCT 
ANALYSIS 
TEAMS 


Review your products, keeping the 
advantages of M.P.L. sintered metal 
parts in mind. You may call upon 
us at any time to answer your 
questions concerning the sintered 
metal techniques. An informative 
brochure is available to Design 
Engineers on request and we are 
always happy to supply samples 
of sintered metal to specification 


Machine Products Limited. Kembrey Street, Swindon, Wilts 


One of the Plessey Group of Companies 
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S Radial Drilling Machines 


HIGHLY 
COMPETITIVE 
PRICES 


Our Showrooms 
are only a few 
minutes from 
London Airport. 


MODEL VR4 


EXCLUSIVE DISTRIBUTORS 


iN THE UNITED KINGDOM 


What DUAFLEX RINGS 
can do for you... 


Self-adjusting Duaflex Oil Control Rings 
not only reduce further wear, but form a 
gas and oil-tight seal between piston and 
cylinder which cuts excessive oil consump 
tion and improves compression, You can 
have them fitted at moderate cost and so 
defer the heavy expense of a rebore until a 
major engine overhaul is due 

For best results fi new Wellworthy Pistons 
with Matched Sets of Wellworthy Rings at 
the same time as fitting Duaflex Rings 


WELLWORTHY 


DUAFLEX 


CONTROL RINGS 
* The Choice of the Expert’ 
REDUCE O1L CONSUMPTION + INCREASE COMPRESSION 
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Consider these features : 
* Simplified and easy operation. 
*% Patent locking of arm on column. 


*& Automatic disengagement of power 
feed at required depth. 


% Single lever locks arm and head. 
% Automatic lubrication of drilling head 


* Drilling speeds selected and engaged 
by single lever. 


MODELS VR2 & VR4 EARLY DELIVERY 


SPECIFICATION 


1 in 
lin 

Vin 

12 
in 
Stin 
45-2,000 


(10) 
16-1,020 


cuts p 


Drilling Capacity in Steel 

Drilling Capacity in Cast Iron 

Max. distance centre line of spindle to column 
Min 
Max. distance spindle nose to Box table 


distance centre line of spindle to column 


Max. distance spindle nose to base 
Vertical movement of arm on column 
Taper in spindle 

Spindle Speeds (12) 

Spindle Feeds 


F HAMPTON ROAD WEST: HANWORTH - FELTHAM - MIDDLESEX 
Phone: FELTHAM 4266. Cables & Grams: SHIPMENTS, FELTHAM 


with DUAFLEX oil control rings 


Meet Mr. P. B, Tunks, a Motor Engineer of Weybridge, Surrey. He’s a car enthusiast — 
note his Vintage Ford, His 1949 Hillman Minx was fitted with Duaflex Rings at 32,000 
miles, when the average bore wear was -005”. At 58,000 miles, on removing the head this 
is what he found, in his own words :-— 

* The bores were checked and the average wear was found to be .co8”. In consequence, 
instead of reboring as one might have anticipated, we decarbonised and fitted new valves, 
and it is now confidently expected that a rebore will not be necessary before 70,000 miles. 
In our opinion the secret of this success is the excellence of your product coupled with 
the fact that these rings were run in for 300 to 400 miles in the same way as a new engine.” 
LYMINGTON + HANTS 


DEFER REBORES + Write for literature to; WELLWORTHY LIMITED 
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makes a good job better 


At London Airport 46 tons of copper expansion Jointing were 
used to provide a watertight seal between the hangars 

and their massive door frames, and between bay sections. 
The airport buildings also have copper weatherings, 
dampcourses, water pipes and similar services. Many miles 
of copper cables are used for electric wiring in the 
buildings and runways. In aircraft, too, copper and its 
alloys are used extensively — for electric cables, electronic 
equipment, sheaths for de-icing elements, compresso! 
blades of gas turbines, brake discs, and pipes for fuel, oil 
and hydraulic services. 


B.O.A.C. Headquarters, London Airport 


Not only in aviation, but in most major industries, 
copper and its alloys play a vital part. The 
purpose of the Copper Development Association 

a non-trading organisation — is to advise on the 
best use of copper and its alloys. Its services are 
always available without charge or obligation. 


COPPER DEVELOPMENT ASSOCIATION 


KENDALS HALL . RADLETT - HERTS - RADLETT 5616 


GM 
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ADDITIONAL 
FEATURES 


Vertical spindle with 12in. dia. 
air chuck. 


Twin hydraulic slides adjus- 
table to individual positions 
from horizontal to vertical. 


Semi- or fully-automatic 
operation, 


Infinitely variable feed rates. 


Ten spindle speeds driven by 
10 h.p. main drive motor. 


A bulletin giving’ full and comprehensive 
details of the 18 in, Vertimax machine is 
available on application 


PRODUCTION LATHE 
CHARLES CHURCHILL & CO LIMITED 


COVENT AD SOUTH YARDLEY BIRMINGHAM 


BRANCHES D sGcGow NEWCASTLE MANCHESTER 
" 


CLANCEY 


VALVE GUIDES o>" 


Manufacturers of 
Fine Cars and Vehicles use 


G, CLANCEY Ltd. 
CAST IRON 


VALVE GUIDES 


& CHILLED FACED 
4 TAPPETS 


( 


« 


BELLE VALE - HALESOWEN 


RADLEY HEATH - 69411-2-: 
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...but for joining metals specify 


METROVICK Electrodes 


EH SYLVICK SPEEDIVICK UNIVICK  EXELVICK 
MINIVICK  TENSIVICK WNICHROVICK PYROVICK 
| CORVICK CASTIVICK P250 MOLVICK LOCREEP ETC. 


METROPOLITAN -VICKERS 


ELECTRICAL CO LTO TRAFFORD PARK MANCHESTER 17 


Member of the AEI group of companies 
L/P604 
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Must’ve taken some doing, 

though. 

Don’t you believe it, Tom. I used 
Sellotape Masking Tape. 

So that’s how you got those nice 

clean edges! 

Yes, spraying won't penetrate this 
tape — although it’s thin enough to 
avoid paint build-up. 

But is it strong? 
Didn't tear once. No wrinkling on 
tricky corners, either. 

Gives you a perfect start, then. 
Yes, and a perfect finish, too! 


Masking Tape 


the finest you can get 


1 should like more information about Sellotape Masking Tape 


NAME 


ADDEESS 


Just mail this coupon to:— 


GORDON & GOTCH LTD 
8-10 Paul St., London, E.C.2 
Tel: BiShopsgate 6511 


Sellotape is the Registered Trade Mark of 
Adhenve Tapes Lid. 


Photograph by courtesy of Myford Engineering Co. Lid. 


Many parts which are not suited to jaw chucking are ideally 
held by “Eclipse” Magnetic Lathe Chucks. There is no fear of 
distortion, and in addition, one has all the advantages of a magnetic 
face plate. Always specify “ECLIPSE”... the strongest magnetic 
chuck for the production or the model engineer. 


Write for fully illustrated technical literature. 


the only name for magnetic tools 


LTO © ENGLAND 


JAMES 


NEILL co (SHEFFIELD) 


Supplies through appointed *'Eclipse”’ Distributors 
P.M.32 
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The finest 
timing chains 
for the finest Cars 


are made by 
MORSE 


Initial 
equipment on 


AUSTIN 
ASD ADS A105 


SAPPHIRE 346 234 236 
WOLSELEY 6-90 


HILLMAN MINX 
MORRIS ISIS 


A PRODUCT Of 
THE MORSE CHAIN DIVISION, BORG-WARNER LTD 


BORG-WARNER LIMITED, LETCHWORTH. Te/ LETCHWORTH 21706 
MANUFACTURERS OF AUTOMOTIVE TRANSMISSIONS AND MORSE CHAINS 
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BRITISH CRAFTSMEN 
MAKE IT IN BRITAIN 


Of wide scope and application 


On land and sea and in the air;inthehome and inindustry, | The name Masco signifies felts for every purpose and of 
often out of sight—but never overlooked by those who unquestioned quality. . . produced in the light of advanced 
appreciate its importance—Masco Felts might be said to scientific knowledge and backed by more Tan a century's 
enter into almost every aspect of human activity. manufacturing experience. 


MITCHELLS, ASHWORTH, STANSFIELD & CO. LTD. 


Contractors to H.M. Government 
23/24, Old Bailey, London, E.C.4, ‘Phone City 3606. - 45, Newton Street, Manchester, 1. ‘Phone: Manchester Central 3503 


For over 100 years Feltmakers to the World’s Industries 


Thomas Green & Son Ltd., 
whose reputation for rollers 
and mowers is international, 
insist on FRANBER bushes 
and bearings for their 


famous Diesel road rollers. 


It 2 Phosphor Bronze 
bushes and bearings 
Ee W. BIRKETT & SONS LTD., Founders & Engineers 


CLECKHEATON, YORKSHIRE. Tel: 961-2-3. 
and at London, Manchester, Birmingham, Cardiff. Bristol and Middiesbrough, 
BIR 957. 
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G.E.C. batch type carburising furnace 
and cooling chamber. 


At their Elswick and Scotswood Works, 
Vickers-Armstrongs (Engineers) Ltd., have recently in- 
stalled two batch furnaces with separate cooling 
chambers—for gas carburising gear wheels—and a 
continuous hardening furnace with a roller hearth. 


The processing atmospheres in the furnaces are 
generated from a liquid mixture introduced by a 
drip-feed technique. 

The furnaces were designed and supplied by the 
General Electric Co. Ltd., who also developed the 
special fluid used for generating the atmospheres. 


A gear being removed from the roller 
hearth furnace for quenching 
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VICKERS-ARNSTRONGS 
USE &G.C: FURNACES 
FOR GAS CARBURISING 
GEAR WHEELS 


hy 


A charge of gear wheels being removed 


Jrom the cooling chamber 


For efficient 
process heating 
use 


FURNACES 
HIGH FREQUENCY 
INFRA-RED 


THE GENERAL ELECTRIC COMPANY LIMITED 
MAGNET HOUSE, KINGSWAY, LONDON W.C,2 
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CLOISTER saves you time and money on body 
FRY’S A.B.C. of Body Solders work. it moulds easily, COSTS LESS, and keeps 


waste droppings to a minimum. 
A for ABBEY. Tin-rich solder giving smooth bubble-free finish 


B for BELFRY. Pure high-quality solder for general use CLOISTER has a wide range plasticity, ensures 
C for CLOTER. Easily shaped—where econemy desirable easier working, and a blemish-free finish. When time 
And don't forget FRYOLUX Solder Paint for pre-tinning, and and money matter—-use CLOISTER. 
CARBODY the most inexpensive body solder in FRY'S range 

Send NOW for samples, with prices and terms. 


EXPORT ENQUIRIES INVITED 


F RY Ss | TANDEM WORKS, MERTON ABBEY, 
Metal foundries limited LONDON, S.W.19. Telephone: MITCHAM 4023. 


And at MANCHESTER, GLASGOW, BRISTOL, DUBLIN. 
M.R.P. 35. 


RENOLD 
timing 
chains 


A.C.» ALLARD ALVIS - ASTON-MARTIN - AUSTIN AUSTIN-HEALEY 
BRISTOL CONNAUGHT COOPER - CITROEN - DAIMLER - DELLOW 
FORD FRAZER-NASH H.R.G.: HILLMAN - HUMBER JAGUAR 


ited as standard Gquipmen! o 


the following British motor JENSEN LAGONDA LOTUS LANCHESTER M.G. MORGAN 
hg MORRIS PARAMOUNT RILEY ROVER SINGER STANDARD 
SUNBEAM TRIUMPH VAUXHALL WOLSELEY 


GH CHAINS LIMITED MANCHESTER 
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TODAY’S PROBLEMS INDUSTRY 


Cutting Machining Time 


In these days of competition both at home and abroad, machining time is a vital factor in main- 
taining competitive prices. It is expensive in labour and materials, and accounts for a considerable 
proportion of overall production costs, One way of cutting it to a minimum, however, is zine die 
casting. Consider carburettors, for example. These are one of the first component parts for which 
zine alloy die castings were regularly used, and as their design has become more and more compli- 
cated, die castings have proved themselves to increasing advantage, No other process allows such 
fast production of accurately held, complex shapes. Cored holes need only reaming or, where 
necessary, tapping; and the free machining qualities of zinc alloys make such operations easy and 
fast. Mating surfaces can often be used as cast. Justifiably this process is claimed to be the shortest 


distance between raw material and finished product. 


Write for list of members and publications describing the properties and uses of die castings to 


ZINC ALLOY DIE CASTERS ASSOCIATION 


34 Berkeley Square, London, W. , Telephone: GROsvenor 6636 
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Whatever your fastening problem, 
Wiley can make a bolt for it—and 
a nut too—ask them ! 


bolf for 


JAMES WILEY & SONS LIMITED, DARLASTON, STAFFS. Telephone: James Bridge 2692. 


LON DON E. Phone ROYAL 4861 


Rathbone 
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However fast the “Bluebird” goes, the Nylocs won't 
budge a thou! All the 3,000 self-locking nuts used on 
Mr. Donald Campbell’s record-breaking hydroplane 
are Nylocs. They’re non-rattling good nuts for a speed- 
boat—or for anything else. No amount of vibration will 
ever disturb them. No amount of water will ever dilute 
their tenacity. The secret’s in the waterproof, oil-proof, 
vibration-proof nylon insert, which grips the bolt thread 
so tightly that nothing (short of a spanner) can loosen it, 
Equally tenacious in their own particular way are our 
Fibre Nuts and Pinnacle Nuts. We’ll be glad to advise 


you which type of self-locking nut is best for your job. 


SIMMONDS AEROCESSORIES LIMITED 


TREFOREST PONTYPRIDD GLAMORGAN 
Branches: 1-4-6, James's St., London, 8.W.1; Lancaster House, Newhall Street, Hirmingham 
2, St. John Street, Manchester, 3; 75, Robertaon Street, Glasgow, C.2 


Also; Btockhoim, Copenhagen, Melbourne, Sydney, Johannesburg, Ameterdam and New York 


A MEMBER OF THE FIRTH CLEVELAND GROUP 
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Gear Hobbers & Gear Shapers 


GEAR HOBBING MACHINE FO6 


The heavy duty Voiman Gear Hobbers are unexcelied for high rate production of pre- 
cision spur, helical and worm gears. Tangential head available for cutting worm wheels COMPETITIVE 


Max. Pitch 6 Mod. (4 OP) PRICES 


Max. Gear Dias 


Vertical travel of OTHER SIZES 


hob slide 13} in 
Max. Hob Dia. 41 in. AVAILABLE 


Work Table Dia. 16) in 


Spindle Speeds (12), GEAR SHAPING 
MACHINE OH4 


For rapid production of internal and 
external spur, single and double helical 
gears, segment gears, ratchets, cams. 


External Incernal 
Maximum diameter of spur gears 6 
Maximum diameter of helical om 
Minimum gear diameter 
Maximum gear width 

Maximum pitch 4 Mod. (6 OP) 


em Our showrooms are only a few minutes from London 
Airport. 


EXCLUSIVE DISTRIBUTORS AOAD WEST: WANWORTH: FELTHAM MIDDLESEX 
IN THE UNITED KINGDOM Phone FELTHAM 4266 Cables & Grams SHIPMENTS FELTHAM 


This is anim portant 
grease point 


The designer puts grease points there for an important purpose, so see to it 
(1) they are given attention regularly (2) only the correct grade of grease is used 


It pays to ask for ALMARINE, in grades which are equally suitable for grease 
guns or automatic grease systems and are available in qualities upon 
which you can implicitly rely 


The latest edition of our booklet “Machine Tool Lubrication” is now available. 
May we send you a copy” 


MACHINE TOOL LUBRICATION 


M | FOR HYDRAULIC THE MACHINE 
| SVSTEMS GENERALLY TOOL LUBRICANT 

LLE ALMARINE 
FOR ALL GREASE POINTS: 


Wachine Tool Lubricants 


FLETCHER MILLER LTD ALMA MILLS HYDE CHESHIRE 


MTL30 
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musician's 
diamond 


In order to ensure the required dimensional 
precision and high finish needed in many 
musical instruments, Diatipt Tools are used 


to finish non-ferrous metal components. 


BASINGSTOKE - HAMPSHIRE - ENGLAND Telegrams: Diatipt, Basingstoke 


TRADE MARKS DIATRU DIANYF DIATUF DIATIPT - DIADUST DIAFORM DIADEX DIATHREAD DIATORC 
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THE CHOICE OF ROLLS ROYCE FOR 20 YEARS 


WHEN ONLY THE BEST 
IS ACCEPTABLE 


DELORO STELLITE LIMITED HIGHLANDS ROAD SHIRLEY SOLIMULL WARWICKSHIRE - ENGLAND 
DIV. OF DELORO SMELTING & REFINING CO. LTD BELLEVILLE ONTARIO CANADA 


LIQUID POLYMERS 


for cold casting compounds 


Thiokol Liquid Polymer Type LP-2 is a solventless liquid that 

is poured and cured cold and does not undergo dimensional 

change during handling. It cures to a Resilient Rubber. 
* Registered Trade Name. 


USED: For casting seale and caskets in place on various types of machinery; potting 
electrical and electronic components; in the manufacture of printing rollers and large 
detailed relief maps. 


Write Dept. GG/6 for full technical details. 


STEEL CO. LTD.. 


KERN HOUSE, 36-38, KINGSWAY, LONDON, W.C.2. 
BIRMINGHAM 


MANCHESTER Telephone: HOL 2532. 
45 Newhall Street, Birmingham, 3 


51 South King Street, Manchester, 2. 
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.. . say ‘EUCLID’ 


Special indexing fixtures are used by Euclid 
(Great Britain) Ltd. to ensure the efficient 
drilling, tapping and spot facing of the many 
holes in these heavy duty rear axle casings 
Included with sound planning and tooling in 
their formula for maximum efficiency, are the 
ARCHDALE MECHANICAL & HYDRAULIC 
PRESELECTS,”’ which offer such unique ad- 
vantages as—22 spindle speeds and 18 rates of 
feed, all preselected at any time with the spindle 
stationary or running. Capacity: 34° dia. in M.S 
Speeds: 11—1450 R.P.M. Feeds: 8—540 R.P.I 
Built in sizes from 5 ft. to 12 ft. spindle radius 
Write for full details. 


JAMES ARCHDALE & CO. LTD., LEDSAM ST., BIRMINGHAM 16 


SOLE AGENTS: ALFRED HERBERT LTO, COVENTRY 
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Twelve years before 
Cable Contact 


The first South American cable was laid 
between Pernambuco and Lisbon in 1874 
twelve years after the Bank of London & South 
America had opened its doors in Brazil. 
Since then, commerce with Latin America has 
increased enormously, and with it have grown the 
influence and interests of the Bank. Today, the 
Bank holds a unique position as the on/y British bank 
in Latin America, It has Branches in most of the 
important trading centres of that vast continent. 
Up-to-date reports on local markets, trading 
regulations and general economic conditions 
are received regularly from Branches overseas 
and are summarised in the Bank's Fortnightly Review, 
which is distributed to customers and 
made available to those who have business in 


Latin America, Portugal or Spain, 


BANK OF LONDON 
& SOUTH AMERICA LIMITED 


HEAD OFTICT AND LONDON 


& 8 TOKENHOUSE YARD, LONDO> 


CHARLOTT® STRERT BRADIORD SS WILL STREFT 


CONTINENTAL REPRESESTATIVE'S OFFIC TALACKER 


ON LAND 


‘* When tillage begins, 
other arts follow. 
The farmers, therefore, 
are the founders of human 
civilisation.”’ 


Daniel WEBSTER (1782-1852) 


SEA 


** The most advanced nations 
are always those who 
navigate the most."’ 

Ralph Waldo EMERSON 
(1803-1882) 


& AIR 


‘Soon shall thy arm, 
unconquered steam, afar 
Drag the slow barge, 
or drive the rapid car; 
Or on wide waving wings 
expanded bear 
The flying chariot 
through the field of air.”" 


Erasmus DARWIN (1/731!-1802) 


_ALUMINIUMé 
NON: ‘FERROUS 
CASTINGS 


Specialists in the production of the 
finest quality Sand Castings, Grovity 
Die Castings and Pressure Die 
Castings in ali Light Alloys ond 
Non-Ferrous Metals by the most 
modern methods 


THE SANDWELL CASTING CO. 


BANK STREET FOUNDRY, WEST BROMWICH 


Tel: STOnecross 2231 (4 lines) Grams REPCAST.”’ WEST BROMWICH 
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THE WORLD'S FINEST POLISHING SHOP EQUIPMENT 


B. O. MORRIS LTD. 


MORRISFLEX WORKS, BRITON ROAD, 
COVENTRY 


Telephone; COVENTRY 5081 Telegrams: MORISFLEX COVENTRY 
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elephooe WALSALL 2108 
elegrams "ABCO WALSALL” 
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HERE’S THE 


LE Keliability 


INDUSTRY DEMANDS 


Industry has been looking 
for just such an engine as 
this—an engine that cakes 
up very lictle space and 
uses fuel sparingly yet 
gives power in plenty for 
the jobon hand and keeps 
going year after year 
with the minimum of 


PRESS TOOLS | | seven 


PROTOTYPES | | 
MOULDS 
GAUGES 
JIGS, ETC. oz 


COMPRESSORS 
ROAD ROLLERS 
RAIL SHUNTERS 
STATIONARY 
ENGINES 


STATION RD (EAST), HORLEY, SURREY 
A.I.D., M.O.S. AND ADMIRALTY APPROVED 


| 
TED 
Ches 
“ine 
} 
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AUTOMATION OR OTHERWISE 
fit 
production 


More and more production engineers are finding 
that the installation of Wild-Barfield continuous 
furnaces speeds up production flow and heips to 
cut costs. By bringing heat-treatment right into the production line, delays and 
wasteful handling are eliminated. Wild-Barfield make a wide range of continuous 
furnaces for normalising, hardening, tempering, carbonitriding, bright annealing 
and other applications. All are built to the highest standards of workmanship to 
meet the requirements of production eng:neers and metallurgists. The Wild-Barfield 
Research Department is available to advise on your heat-treatment problems 


ELECTRIC 


FOR ALL HEAT- TREATMENT PURPOSES 


\ FURNACES 
SS 


WILD-BARFIELD ELECTRIC FURNACES LTD 


ELECFURN WORKS, OTTERSPOOL WAY, WATFORD BY- FA WATFORD, HERTS. Telephone: Watford 6091 (6 lines) 
v/616 
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Nelson stands on his column 


joss MUD FLAPS 


BEADED ON THREE SIDES. 
REINFORCED WITH 2 PLIES 
OF CANVAS THROUGHOUT, 


stands On | GIVING GREATER STRENGTH 


AND LONGER LIFE. 


its own PIC RUBBER CO. LTD. 


HERMETIC WORKS - RYLAND ST + BIRMINGHAM 
PHONE EOGBASTON 0983/4 Sstablishod 1895 GRAMS HERMETIC, 


M 


in standard sizes or CO 
your own specification. 
Our catalogue will help 
you select @ type and 
size of chuck most suit- 
able to your own needs. 


Write for your copy today. 


THE INTERNATIONAL TWIST DRILL CO. LID. 


INTAL WORKS WATERY ST. SHEFFIELD: 3 
Telephone; 23072-3 Telegrams: Fluted, Sheffield | 
OBTAINABLE FROM YOUR STOCKIST 

| 


London Stocks: 16, ALDERSGATE ST., E.C.1. 


H. HUMPHREYS & SONS LTD. 


Glasgow Stocks: 50, WELLINGTON S yr. | Blackriding Electrical Works, Wenerth, Oldham 
Phone. City 6994 "Phone : MAIn 6067 
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PARK GATE 


QUALITY STEELS 
FOR DROP FORGINGS 


black bars 
for 


connecting rods 


THE PARK GATE IRON & STEEL COMPANY LIMITED ROTHERHAM 


TELEPHONE, ROTHERHAM 2141 (10 lines) ® TELEGRAMS YORKSHIRE PARECATE YORKS 
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INGREASED 
EFFICIENCY 
MEANS BIGGER 
PROFITS 


There are books that will 
enable you to achieve greater economies, more 
efficient operation of equipment, and showing 


the latest trends and developments, Books on 
engineering, coachbuilding, 

trimming, painting, organiza- 

tion and layout of garages 

and workshops can be suppli- 

ed through your local Smith's 

shop or bookstall. 


W. H. SMITH & SON 


FOR BOOKS ON THE MOTOR INDUSTRY 
& & Head Office: STRAND HOUSE, LONDON, W.C.2 


BONNE 
& CHO K 


Gill’s Remote Control Cables are known the 
world over for long life and dependability. 
They are made from top-quality steel ang are 


guaranteed rustproof. LE 


(B LTO 


 TOOLMAKER 
ENGINEER 


ACTUAL MAKERS OF 


immense strength and ORKALOY 


CEMENTED CARBIDE 
TOOLS E TIPS 


A complete Gill's 


Control Unit has 


under normal working 


conditions there is 

never any danger of 

the inner control 

member of the cable 

section pulling out 
CA B L ES Be y D from the steel insert 
PACKINGTON HALL WORKS, of che knob itself 
LICHFIELD, STAFFORDSHIRE 


Telephone Whittington 204 & 265 4 
Telegrams “Remote.” Lichfield 
GREAT HAMPTON STREET, BIRMINGHAM 18 
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Por fect Power 


Precision built Hardy Spicer propeller 
shafts and universal joints convert the power 
smoothly and silently into swift and unrestricted 
movement. And today most British vehicles 
are fitted with Hardy Spicer shafts and joints. 

Replacement parts are available 
throughout the world. 


i 
UNIVERSAL JOINTS & PROPELLER SHAFTS 


HARDY SPICER LIMITED - (A Birfield Company) « BIRCH ROAD . WITTON ' BIRMINGHAM 6 
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By well considered designing and 
careful choice of modern materials, 
Tangyes, Ltd. of Birmingham have 
produced the “ Hydralite’’ range of 
light-weight jacks, Produced mainly 
from aluminium alloys, with a 
no sacrifice of the safety margin, 
they will lift 15 to 50 tons and 

yet themselves are lifted by 

one hand, This 25 ton 

Jack weighs only 

53 Ibs. 


/ 


Body castings, 

as indicated, 

are supplied by the 
Friar Park Foundry 
and this photograph 
of the 25 ton 

“ Hydralite” is 
reproduced by kind 
Per rmussion of 
Tangyes, Limited. 


WA7 it 
Millis 
Kwuirited 


FRIAR PARK FOUNDRY, 
FRIAR PARK ROAD, WEDNESBURY, STAFFS, 


AP 180-100 


Compression and Injection Mouldings 
Sawn and Machined Parts 
PERSPEX and P.V.C. Mouldings 


Laminated Tubes, Angles and Channels 


RESINOID & MICA PRODUCTS LTD 
MARY ST - BIRMINGHAM 12 - Te! Calthorpe 1303 
LONDON 28 Queen Anne's Gate $.W.1 Tel WHitehall 6892 
One of the group of companies associated with the 
Southern Areas Electric Corporation Limited 


if it can be . 


HERE IS HOW YOU CAN SPEED 
UP THE JOB—AND CUT COSTS! 


| If you produce riveted assemblies where 


speed in operation and a neat appearance 
are as important as a properly formed 
rivet head—it will pay you to investigate 


| T.T. Rivet Spinning machines. The wide 

| range of machines available are suitable 

| for cold riveting in all sizes up to 3” diam. 


mild steel. It includes bench and floor 
models, air and foot operated, and 
*‘Duplex"’ spinners for heading both ends 
of pins for hinges, chains, etc. Write 
for full details and latest literature. 


RIVET 


R.S.3. VMD. A.E. il 


SPINNING 
operated 4 
MACHINE 


Cabinet base I 


T 
Ask for @ 

Full 


technica 


vice available. 
Semples of 
orticles would 
be oppr 


MACH) NE TOOLS LTD 
63-68, PRINCIP ST., BIRMINGHAM, 4 


Tel : ASTon Cross 2244 


Automobile Engineer, December 1956 


i 


i 
i 


advisory ser- |). 


Alloy Castings ics FOR INDUSTRY ? 

| ili 

: 


‘‘Newallastic”’ bolts and studs have qualities which are absolutely unique. 
They have been tested by every known device, and have been proved to 
be stronger and more resistant to fatigue than bolts or studs made by 


the usual method. 


POSSILPARK GLASGOW - 
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for perfect photo-prints 


_the ‘light-stopping’ lead | 


ff 


ee eeeeeee 


There's never a shadow of 

doubt about the firm impression 

made by a Ferroprint pencil. 

Black uniform lines always — 
distinctly better for clear photo-print 
reproduction of fine detail. You save 


eee 


time and work too. because no 


inking-in is required. Specially 
made for you——so ask for it 


‘FERROPRINTs® 


by name: Ferroprint. 


@ 
Ferroprint solves your pencil problems. 
Long-lasting poin. 


Kind the car Bumper © Consistency of degree 


© Smooth, extra-tough lead. 

in this picture Light-stopping propert 

Made by THE ROVAL SOVEREIGN PENCIL CO. LID. LONDON, N.W.10 


Kind the Habershon steel strip and 


you've found the bumper . . . it’s just one 
“of the innumerable applications of this 
vital material in the automobile industry. 


lor over a century we have produced hot 


and cold rolled strip and sheet to the 
most exacting specification Modern 


high speed production methods enable us | Amal Limited make jet-calibrating machines for checking 
. } carburetter petrol jets to conform to British Standard 
to produce the quantity you need at the No. 720 of 1948. Amal Limited are equipped to manu- 
. ’ | facture and calibrate jets from .005” to .5” dia. —all of 
quality for which we are famous. We which discharge a specified flow to within close limits 
| under specified conditions. ‘Amal’ calibrated jets find 
welcome your most exacting specifications, many applications for metering the flow of other non- 
viscous liquids, and also of gases such as town gas, 

butane, propane, methane, etc. 


You can’t get away from it 


Habershon 


‘STEEL STRIP 
means quality in quantity 


|) Service to the Meter 
and other 


J. J. Habershon & Sons Ltd., Rotherham. Tel. 2081 (6 lines). LS ay “\AMAL LTD., WITTON, BIRMINGHAM, 
OAs3449 
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Better Lighting— 


Better Production 


What is the lighting in your factory like? 
Have yourecentlychecked the lightinz level 
round the works with a light meter ? 

The right lighting has a significant effect 
on the speed and accuracy of production. 
When its strength, position and type is 
suitable for each job the craftsman can 
give full play to his skill, and the works 
engineer can do full justice to his shop. 

Good lighting is only one of the many 
ways in which electricity is playing a vital 
part in the drive ior higher productivity. 


Electricity for Productivity 


Ask your ELECTRICITY BOARD for advice and 
information, or get in touch with E.D.A. They can 
lend you, without charge, films about the uses of 
electricity in industry, E.D.A. are also publishing a 
series of books on Electricity and Productivity. Titles 
now available are: Electric Motors and Controls, 
Higher Production, Lighting in Industry, Materials 
Handling, and Resistance Heating. Price 4/6, or 9 
post free. 


leeved by the 
Britienh Electrical Development Association 
2 Gavoy Hill, London, W.C.2 
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The reputation 


MODEL No. 


P2DEC IS 6 Ts. 6d. 


A NEW STANDARD 


IN BRITISH MADE 


The very competitive prices of 
these Stop-Watches have been 
achieved without any lowering 
of the high standard associa- 
ted with che name PRESTEX. 
Tested within very fine 
accuracy limits, especially 


made to satisfy the 
exacting demands of 
Science and Industry. 


MODEL No. DEC 
Ss. Od. 


MODEL No. 


—A NEW VALUE 


STOP-WATCHES 


PRESTEX Timers have a 
7-sewelled pallet movement, 
and are made from the finest 

materials. The precision 

duplication of parts 
means speedy and effi- 
cent repairs when 
needed, although with 
normal care and usage 
these watches will give 
durableand dependabie 
service 


for reliability 
over a long 


Precision-Tested 
STOP -WATCH 


period is the 


best measure of 


Obtainable 
the true quality PRESTEX Precision- Write for our iust- 
from all Tested Stop-Watches rated leaflet giv 


of GARRINGTONS recognised ere available only from full particulars to 
ress 


T Prestons Ltd. odd eee 
Hand Tools. It Tool and 
Panerai PRESTONS LTD., PRESTEX STOP-WATCH DIV., BOLTON, LANCS. 


Stockists 


is also the 


A new boox for technicians 
ond business executi/es 


By T. E. Ivall 


A non-mathematical introduction to the 


reason why they 

are confidently Write for lists, 
chosen by 
engineers and 


handymen | an 
everywhere. | introduction 


hanism and application’ of computers 
lo the 


employing valves and transistors. Both 


mechanism 


ond the bulk of the book being devoted to 


digital and analogue computers are covered, 


describing their circuitry, while their rapidly 


applications 


developing applications in industry, com- 


of merce and science are also outlined. In a 


final chapter the future evolution of com- 


compulers 
ELECTRONIG COMPUTERS 


PRINCIPLES AND APPLICATIONS 


NOW READY 25s. Nel. By Post 25s. 9d. 


from your bookseller 


puters is discussed. 165 pp. Illustrated. 


Published by 
Hiffe & Sons Ltd 
Dorset House, 
Starnford Street, 


DARLASTON, London, $.E.1 


, December 1956 
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Engraved on’ Primag’ magnesium alloy plate 


out in front 
Another 


Here is the new Triumph TR.3, the Standard Motor Company Ltd.’s latest sports 
model. The sleek, racy line is further enhanced by the new design of radiator grille. 
Both the grille and the rear wing splash guards are made from Birmabright BB.2 


anodising quality sheet, chemically brightened to give a permanent, lustrous finish. 


Birmabright 


Registered Trade Mark 


THE PIONEER ALUMINIUM-MAGNESIUM ALLOY 


BIRMABRIGHT LIMITED + BIRMINGHAM 32 BIRMETALS LIMITED 
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Photograph by courtesy of 
London Transport Executive 


%, 


Mectiye seal" y> 


against ™° 


‘| EDDINGTON Shaft Seals are ideal for shafts 
running at speed. For example a 3)" dia. shaft running 
at 2,000 R.P.M, in temperatures up to 300 F is quite 
normal, As peripheral speed of the rubbing surfaces is the 
deciding factor, they can be fitted to larger shafts running 
at lower speeds or to smaller ones at high speeds. They 

‘ will retain most liquids or 
vapours at pressures from 
30-in, vacuum to 250 lbs. 
per sq. in., and are un- 
affected by continuous or 
intermittent running, or 
reversing. 


The British Thermostat 
Company are the largest manu 

facturers of metallic bellows in 
Europe and, during the last 25 
years, have acquired unique 
experience in the design and 
application of metallic bellows 
and packless shaft seals, Write 
for leaflet NS. 5 


Hxpansion of business and the de-rability of providing « specialised unit for the 
manufacture of shaft seals and bellows has led the Hiritish | hermostat Co. Ltd. 
to expand one of its subsidiaries to handle these products trom September lst 
Future orders and enquiries should therefore be addressed ¢ 


P. W. BAKER & SONS LTD. 


SUNBURY-ON-THAMES - MIDDLESEX 
Telephone: Sunbury-on-Thames 456 Telex: 2-2742 Teddcontsnbry 
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MITRE Precision Drop Forgings are preferred by leaders in 
the Automobile Industry. 


A. J. VAUGHAN & CO. (mitre works) LTD. 
Wolverhampton Road, WILLENHALL, Staffs. Phone: 48/7 


Udal protection 


A piece-work operator whose output is reduced by 

slow guard operation is a frustrated person, and a frus- 
trated person isin constant danger. For greater safety and 
more production you should ask UDAL about the famous 
‘Fastrip’ synchronized guards, worked by compressed 

air and umed to a split second. Decaiis will gladly 

be sent on request 


J. P. UDAL LIMITED 


INTERLOCK WORKS 
COURT ROAD BIRMINGHAM 12 
Telephone CALthorpe 3114 


PRESS GUARDS 
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some thoughts on fertility... 


Ihe things Wilmot Breeden make (with the 

exception of that old friend, your ignition key) 

are essentially anonymous. And properly so. 

A car, alter all, is a car — not just an inspired collection 
of Wilmot Breeden components held 


together by a few extras like a chassis and an engine, 


It is important, however, to realise the extent to 

which certain components — such as bumpers, 

and most decidedly locking mechanisms and handles have 
become a special study, As manufacturers 

Wilmot Breeden are faithful contributors to an entity 
which does not bear their name, As specialists, 

they are ceaselessly cross-fertilising their ideas with those 
of their customers, with the result that year by year 
Wilmot Breede research is a factor in the steady 


overall development of the automobile. 
Dramatic development ? Not nec essarily. But consistent. 


It helps to explain why virtually every British car on the 


roads today owes some part to Wilmot Breeden, 


WILMOT BREEDEN ARE AT BIRMINGHAM 
ALSO AT LONDON MANCHESTER BRIDGWATER GLASGOW MELBOURNE TORONTO 


Automobile Engineer, December 1956 


(De, 
®) /: 
ate 


Clamp down 


OW SET-UP TIME AND Costs ! 


Here’s how DAVEY PAXMAN & CO. LTD. Colchester, 
use NEWTON CLAMPS in a 24 Point Set up... 


Sump Pressure 
Tost Rig 


Lightning ‘ON-OFF’ Clamping and Release 
Equal pressure at all points 

Inexpensive — quickly repays cost 

Clamps can be used again and again 

on different applications. 


Send for Publication|No. H/243 


LIMITED 
VALETTARD - ACTON . W.} 


Tel: Shepherds Bush 3443/6 Grams ; Newsorber, Ealux, London 
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We are specialists in the manufacture of Piston Rings ranging 
from }{° to 2° diameter. Produced in high grade cast-iron for 
numerous applications i.e small internal combustion engines and 
all hydraulic purposes where high sealing efficiency is required 
such as shock absorbers and hydraulically operated mechanisms. 
We also manufacture in quantity all types of light precision cast- 
iron components for the Automotive and Allied Industries such 
as blades for rotary compressors and chilled iron tappets for 
internal combustion engines, etc. 

All castings used for these components are produced in our own 
foundry under full metallurgical control. 


Goodman St, Hunslet, Leeds. 10. 


LEEDS 


Tel. Leeds 31113 (2 lines) Telegrams” Towerings Leeds. 10.” 


BUSHES 


3’ TO 10” BORE 
HARDENED 


AND 


GROUND 
ALSO 
UNHARDENED 
By 
The Bush People 


SEND US YOUR ENQUIRIES 
Established 35 years 


LAWRENCE Bros. MILLWARD LTD. 


WICKERSLEY 2 
ROTHERHAM 
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This lightweight, durable and easy-to-clean cattle truck 
body, constructed by Heywood Motors Ltd., Heywood, 


Nr. Manchester, is yet another example of the versatile 


applications of ‘Kynal’ aluminium alloys. 
I.C.I. co-operated with the makers in designing the body, 
and ‘Kynal’ extrusions and sheets were used throughout. 


The spring-lifted composite 
rear door/ramp is also made 
from ‘Kynal’ extrusions. 


IMPERIAL CHEMICAL INDUSTRIES LIMITED, LONDON, 8.W,I 
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NOW SATISFY YOUR 
DEMAND FOR 
PERFECTION 


Use the right masking tape for every task. 
Permacel masking tape is used by most leading 
manutacturers, Here ate examples ot two 


tapes — and their uses. 


Rover Car Co. Lad. 
The Use: Prenecting 
machinery luring 
matiulacture 

The Tape: Permace! 
Self-Adhesive No. 40 
Unbleached Cloth 
Masking Tape, made 
of unbleached cotton 
cloth, will stick in 
stantly and to 
any surface, yet 
comes away cleanly 
and easily. It is 
unatlected by many 
of the chemicals nor 
mally used in paints 
and dopes 


Avery-Hardoll Lid. 


The Use: Protection 
praying of 


The Tape: Permacel 
clt-A Crepx 
| m 
re pared 

praint 


tlex 


ists 
lsolvents 
varnishes, 


rd lac quers 


A TO PERFECTION: //e Permace/ 
brochure helps guide you throush the intricacies of 
packaging tapes and subsidiary equipment. Over 400 
examplesclassified. Send for your RI: py lo-day. 


PERMACEL 


TRADE MARK 


INDUSTRIAL MASKING TAPES 


INDUSTRIAL DIVISIONAL Dept. AE. 


Guhmon (GT. BRITAIN) LTO., SLOUGH, BUCKS. 


SPEED YOUR 
PROTOTYPES 


Makers of Speedy Tooling for all types 


EXPERIMENTAL WORK, PATTERNS, 
MODELS, JIGS, FORM TOOLS 


IN ALL MATERIALS TO FACILITATE 
QUICK TURN ROUND WITH ECONOMY 


* DESIGNING 

* KELLERING 

* TOOL MAKING 

* CASTINGS 

FOR MORE PERMANENT SCHEMES 


Many years of experience with leading Aircraft and 
Automobile Manufacturers in this type of work 


FINCH, WATSON LTD. 
GREENGATES 


ACCRINGTON 
LANCS. 


Tel: Accrington 5238 (2 lines) 


quality 


in special Attoy ano 
SPECIAL CARBON 


purpose STEELS 


Black rolled, bright drawn or smooth 
in heat-treated or unheated 
conditions, Free cutting steels, heat- 

glee resist steels, die steels, shear blade 
steels, high-speed tool steels, stainiess 

steels, valve steels, hollow steel bars. 
DUNFORD & ELLIOTT (SHEFFIELD) LTD. 

Attercliffe Wharf Works, Sheffield 9 

Telephone; 41121 (5 lines). Telegrams “Blooms, Themeld, ”. 
London Office: Linford Street, 5.W.8 
Birmingham Office : 25 Burlington Chambers, 118, New St., 2 
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mURAGLAS 


GLASS FIBRE 
REINFORCEMENTS 
FERS TICs 


Write for details of the range t 


TURNER BROTHERS ASBESTOS CO. LTD. ROCHDALE -olmeagl 


A MEMBER OF THE TURNER & NEWALL ORGANISATION 


dmTlAta 
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Model AES. 42° Sensitive 


7 
drilling 
a Drilling Machine. 


Electric Girder Type Radial 
Drilling Machines. Centra- 

lised control Each Model 
FREDx. TOWN & SONS LTD made five trom 
4 EGA 4 Speeds. 
4 Feed EG8 8 Speed 
HALIFAX YORKSHIRE Wall ton. 
; Feeds. Drilis 2° from solid 
Established 1903 in steel 


Model AE? All 
Electric Heavy Duty 
Vertical Drilling 
Machine Centra 
lised control Two 
sizes 36" and 42 F 
18 Speeds. 6 Feeds Model A.E.4. 
Drills 34° from solid Model C.E1 All Electric All Electric Radial Drilling 
in mild sceel, Radial Drilling Machine. 5’, 6 ; Machine Centralised control. 
and 7’. 186 Speeds. 8 Feeds ; 4 to 8 radii, 12 Speeds, 
Drills 3° from solid in M.S. 4 Feeds. Drills 24” from solid 
and caps 14° Whit in M.S. and taps 14" Whie 


SINTERED Model W/4P 


METAL 
FRICTION 
WELDER 


8econd to none for 


The RADYNE Model W/4P Press has been specifi- 
cally designed for the electronic bonding of motor- 
car door pads (which it can do at a rate exceeding 
two door-pads per minute), car seats and other 
upholstery tasks, It is without doubt the fastest 
acting and most efficient press of its type available. 
Special versions of this — can be made to order, 
gs 5 The RADYNE range of Plastic Sheet Welding Equip- 
ments includes models to suit all requirements. 


Write for full particulars to Dept. 4W. 


HENOHAM VALE WORKS: padio heaters led 


rohingham berks 
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Symbol of Performance 


In Olympic circles, the quality of endurance has always been highly 
praised. In precision engineering circles, the virtues of precision and 
endurance remain relatively unsung but are even more vital. 


SEEGER CIRCLIPS 


THEY’RE ALL 360° SAFE 


It is these essential qualities of precision finish and power to last 
that have made Seeger circlips so important in modern engineering. 
Each individual circlip is subjected to three exhaustive tests and 
failure in any one means rejection. 

A full range of circlips is made to fit shafts from #" diameter upwards, 
bores from ¥” upwards and in metric sizes. 

: Write for our brochure, explaining how the fitting of Seeger circlips 
4 will obviate complicated locating and fixing of components, and 
provide a solution to your problem that is safe, sure and simple. 


AUTOMOTIVE ENGINEERING LTD. 


(One of the Sheepbridge Engineering Group) 


THE GREEN, TWICKENHAM ~ TELEPHONE: POPESGROVE 2206-9 TELEGRAMS: MOTIF TWICKENHAM 
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Material handling 
auxiliaries 


your OWN 
requirements 


GIRDEX material handling auxiliaries can be GIRDEX 
designed to handle your product and fit into your 
production system. We specialise in ‘specials’ and will 
be pleased to quote for your individual requirements. 


GIRDEX ENGINEERING CO. LTD., WESTON LANE, TYSELEY, BIRMINGHAM 11 


Telephone ;: ACOcks Green 2205 A Clifford Motor Components Company. Telegrams : GIRDEXPRES 


& BRAKES!  MEKELITE 


PROGRESSIVE DUAL cuanto = > 


INDUSTRIAL 
CONTROL VALVE LIGHTING 


FOR TRAILER BRAKES 
/ Via To be used with our 


Sater Breakawa System 
y 


FEENY & JOHNSON LTD For wall, bench or machine mounting. Catalogue sent free on request 
134-136 Ealing Road, Wembley, Middlesex MEK-ELEK Engineering Ltd. MITcham 


Tel: WEMbiey 4601-2 Grooms: FEEJOHN, WEMBLEY 17, Western Road MITCHAM, Surrey 


Fork-lift Trucks for hire 


PLANT HIRE SERVICE 


W. FOUNGHMAN LIMITED, WANDSWORTH WORKS, WAMNOSWORTH ROAD, LONDON, 5.W.8. Telephone: MACaulay 2233 (6 Lines) 
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DONCASTERS for DROP FORGINGS 


in large or small quantities 


DONCASTERS © 
DD 


DANIEL DONCASTER & SONS LIMITED - SHEFFIELD 
FORGINGS - DROP FORGINGS - HARDENED STEEL ROLLS - HEAT TREATMENT 
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Made to customer's 
specification in any 
quantity, 


For precision parts 
from the bar in any 
metal, particularly 
those which are not 
produced by the 
cold head or roll 
threaded process 

consult the 


SRR 


specialist machinists. — 


M.C.L. & REPETITION LTD 


POOL LANE - LANGLEY - BIRMINGHAM 
Telephone: Broadwell 1115 (4 lines) and 1757 


WIRE 


THREAD INSERTS 


VL 
FOR NEW DESIGNS 
AND SALVAGE 


CROSS MFG. CO. (1938) LTD. 
COMBE DOWN BATH 


Tel.; COMBE DOWN 2355/6 


SHEET METAL MACHINERY - 


CLASSIFIED ADVERTISEMENTS 


RATE 44. word, minimum 4/-. Each 

paragraph separately. Box sumber 

5 words—plus 1/-. Advertisements for the 

January, 1957, issue should be to hand not 

later than first post 20th December. No 
ibility pted for errors. 


MACHINERY FOR SALE 
SLTTINGELL & YODER Power Planishing 
Hammers for sale To fix on wall or column 
Depth of gap 33in. Adjustable stroke Treadle 
clutch. Photo and details from F Edwards 
Lid, 359 Euston Road, London, N 1, or 41 
Water Street, Birmingham, 3 (5541 


PATENTS 

THE Proprietors of British Patent No. 697,856, 

for “A Motor Vehicle Internal Combustion 
Engine Having an Ignition and Lighting Dynamo 
Set,’ desire to enter into negotiations with a firm 
or firms for the sale of the patent, or for the 
grant of licences thereunder Purther particulars 
may be obtained from Marks & Clerk, 57 and 58, 
Lincoln's Inn Pields, London, W.C.2 {5543 


TUITION 
Te HNICAL ‘Training in Automobile Engin 
Practical home-study courses con 
post Guaranteed coaching for 
Mech.k. (Automobile Div.), etc. Write for 
book: International Correspondence Schools 
Dept. CL.M, Kingsway, London, W.C.2 
(5540 


SITUATIONS VACANT 
PPLICATIONS are invited for pensionable 
potts as Examiners in the Patent Office to 
mdertake the official scientific, technical and 
ral work in connection with Patent applications. 
vere is a emall number of similar posts in the 
Ministry of Supply 
A GE at least 21 and under 35 years on Ist 
4 January, 1956, with extension for regular 
Force service 
( ‘ANDIDATES | must have Ist or 2nd class 
Honour: in Physics, Chemistry, Mechanical 
or Electrical Engineering or in Mathematics, or 
an equivalent qualification (eg 
A.M.LC.E., AMLEE A.R.LC.), but for a 
limited number of vacancies candidates with Ist 
or 2nd class honours degrees in other subjects 
scientific of otherwise-—will be considered 
Candidates over 28 and under 35 on Ist January, 
1956, will, exceptionally, be admitted without 
these requirements if they have specially relevant 
experience 
PARTING vy for 5-day week of 42 hours 
'7 in London between £605 and £1,120 (men), 
sccording to post-graduate (or equivalent) ex- 
perience and National Service Maximum of 
scale £1,345 Women's pay above £605 some- 
what lower tut being improved under equal pay 
scheme. Good prospects of promotion to Senior 
Examiner rising to £2,000 (under review) and 
reasonable expectation of further promotion to 
Principal Examiner 
A PPLICATION form and further particulars 
4 from Civil Service Commission, Scientific 
Branch, 30 Old Burlington Street, London, W.1, 
quoting § 128/56 and stating date of birth. 
QE <CTION Board sits at intervals, as 
required 
K ARLY application advised and in any case 
4 not later than 41st December, 1956 {5542 
SITUATIONS WANTED 
NGINEER, A.M.1.Mech.E., age 36, Design, 
4 Development experience over 20 years, 
desires Executive post change. Box 5516, c/o 
Automobile Engineer (5544 


BOOKS 

NDUSTRIAL Brazing. By H. R. Brooker 

and E. V. Beatson, B.Sc.(Eng.), A.M.1LE.E 
The first full-length study of this subject. Covers 
in detail all modern brazing methods, including 
torch, furnace, high-frequency induction, resist- 
ance, salt bath and dip, with chapters on the 
special techniques necessary for aluminium, stain- 
less steels, beryllium copper, cemented carbides 
and vacuum tube construction. 35s. net from all 
booksellers. By post 36s. Sd. from The Publishing 
Dept., Dorset House, Stamford St., London, 
E.l 


ALL TYPES — NEW & USED. 


CAPABLE MECHANICAL 
ENGINEERING DESIGNER 
DRAUGHTSMAN 


wanted 


Must be capable of working with a 
minimum of supervision. A thriving 
business with excellent export trade. 
Good working conditions, canteen, 
Pension Fund. Assistance given in 
obtaining housing and towards re- 
moval expenses. Commencing salary 
£900 p.a. Write giving full details to 
Box No. 4933. 


Samuel Marsden & Son Ltd. Ard 1765. 


Design and Detail 
Draughtsmen 


(MECHANICAL) 


Wanted by a thriving manufacturing 
concern with a well filled order book 
and excellent export trade. Good 
working conditions, canteen, Pension 
fund. Assistance given in obtaining 
housing and towards removal ex- 

nses. Commencing salaries accord- 
ing to age and experience. 


Write giving details to Chief Draughtsman, 
MARSHALL RICHARDS MACHINE 
co. LTD., CROOK, CO. DURHAM. 


COTTON BAGS 


FOR SPARE PARTS Etc. 


Walter H. Feltham & Son Ltd 


imperial Works, Tewer Bridge Road 
Telephene: HOP 17864 LONDON, 


MACHINE -TOOLS - WOODWORKING MACHINERY 


ASK for LISTS. 


Anderton 


Write for DATA SHEETS to Dept. A.1 
ANDERTON SPRINGS LTD - BINGLEY 


Phene: Bingley 2388, 2351 & 22% 
Grams: *Circlips * Bingley’ 
ALD., approved. 


CIRCLIPS 
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the machine that wept 


The machine that is fitted with the wrong seal weeps 
—oil. When you buy Oil Seals, buy the technical 
knowledge of the man who sells them as well. Pioneer 
Personal Oil Sealing Service is a service by Pioneer 


factory trained men who can deal with any oil sealing 


problem on the spot and recommend what you need 
for your job. Send for the Pioneer representative and 
solve your oil sealing problems once and for all. 

* Write now for the most comprehensive 


catalogue on Oil Seals in the trade. 


PIONEER OILSEALING & MOULDING CO. LTD. 


A DIVISION OF |. H, FENNER & CO. LTD. 


Factory and Head Office: Cottontree Works, Colne, Lancashire. Tel: Wycoller 411]2]3 
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For quick service at the right price get in touch with: 

GRIFFITHS, GILBART LLOYD & CO. LTD. 

EMPIRE WORKS, PARK ROAD, BIRMINGHAM, 18. Telephone: NORthern 6221. 

CAPSTAN AND AUTOMATIC WORK AND SHEET METAL PRESSINGS, IN ANY METAL, ANY FINISH, ANY QUANTITY 


INDEX TO ADVERTISEMENTS 


PAGE PAGE 
AC..Delco Division of General Dartmouth Auto Castings Lid 61 Imperial Smelting Corporation Rockwell Machine Tool Co 
Motors Lad Deloro Stelle Lid 106 cover iii Ltd 
Adamant Engineering Co. Lad Desoutter Bros. Lid 9 International ‘Twist Drill Co Royal Sovereign Pencil Co 
Aircraft-Marine Products (Gt Doncaster, Daniel, & Sons Lid. 131 Lid., The Lid., The 
Britain) Lad Dowty Seals Lid 47 Jackson, H., Ltd Sandwell Casting Co., The 
Aluminium Bronze Co. Lid Drummond - Asquith (Sales) Johnson & Johnson (Great Sentinel (Shrewsbury) Ltd 
Amal Lad Ltd 2 Britain) Ltd Sheffield Twist Drill & Steel 
Anderton Springs Lid Duntord & Elliott (Sheffield) Kayser Ellison & Co. Lid 5 Co. Lid., The 
Angus, George, & Co. Lid Lid Kirkstall Porge Eng. Lid Shell-Mex & B.P. Lid 
Archdale, James, & Co. Ltd Duniop Rubber Co. Lid 6 Lawrence Bros. Millward Lid Sherborne Rubber Co. Ltd., 
Automotive Engineering Ltd Edwards, F. J, Ltd Laycock Engineer Co. Ltd 
Automotive Products Co. Lad “Electronic Computers Leeds Piston Ring a Engineer Silentbloc Lid 
5 Kigar Machine Tool Co ing Co. Ltd Simmonds Acrocessories Ltd 
td Lench's (Birmingham) Ltd Skefko Ball Bearing Co, Lid 
English Electric Group Lewis Spring Co. Ltd., The Smull & Parkes Ltd 64 
Enthoven Lincoln Electric Co. Ltd Smethwick a i orgings Lid 


Baker W.. & Sons Lid 
London & South 
W., & Sons Lid # Valeman Pre Tools & Linread Lid Smith, W. H., & Son 
Produc d Ss H. F., & ¢ Ltd 
Feeny & Johnson Lid Machine Products Ltd wo Wales I The 
Casting Walter H., & Sons Sue Stecl, J. M., & Co. Ltd 
Cover iv Marbaix, Gaston E., Ltd : _ Sterling Metals Lid 
: Marsden, Samuel, & Son Lid Terry, Herbert, & Sons Lid 
{ Marshall Richards Machine Thomas, Richard, & Baldwins 
Co. Lid A 
ii Led M.C.L. & Repetition Lid Thompson, John Motor 
British Electrical Development Roden Lad Mek-Elek Engineering Lid Pressings Lid 
Association s Metal Foundries Led Metalastik Lt J Fepmen Ltd 
British Oxygen Co. Lad., The Horsey, Sons & Cassell Metropolitan-Vickers Electrical ‘imken-Detroit Axle Co 
British Piston Co. Ltd, The or Lid ; Co. Lid flown, Prederick, & Sons Ltd 
British Timken Ltd Covert Guarringtons | td Midland Motor Cylinder Co lriplex Foundry Ltd 
Brown, David, Corporation General Electric Co. Ltd.. The 4, Lid I he Tucker, George, Eyelet Co 
(Sales) Lid., The Gill's Ltd Mills, William, Ltd Lid 
BS.A. Tools Lid Girdex Engineering Co. Lid Mitchells, Ashworth, Stansfield Turner Bros. Asbestos Co. Ltd 
Burton Griffith & Co Lid Girlin ar & Co. Lid lurner Machine Tools Ltd 
Bury Felt Mig. Co Gerdon & Geich Lad Morrie B. O., Lad Udal, J. P., Ltd 
: Griffiths, Gilbart, Lloyd & Co oss Gear Co. Lid Van Moppes, L. M., & Sons 
Neill, Jas, & Co. (Sheffield) (Diamond Tools) Lid 
hurchill, Charles, & Co. Lid Habershon, J. J., & Sons Lid Lid %6 Vaughan, A. J., & Co. (Mitre 
incinnati Milling Machine: é Spicer & Co. Lad Newall, A. P., & Co, Lid Works) Ltd 
Lid arp john, & Co. Lid Newall Group Sales Lid Vaughay Associates Lid 
lancey, G., Lad © Alfred, Ltd Osborn, Samuel, & Co. Ltd Yam Bros. (Drop Forgings) 
layton Dewandre Co Lid + tie Rubber o Park Gore Iron & Stecl Co 
jimax Molybdenum Co. of cy Engineering Go, Lt Ltd he 
Burope Led ? Hoffmann Manufeeturing Co Perry Barr Metal Co. Ltd 33 Ward 1. W., ! td 
onsolidated Pheumatic Tool Lid I Pioneer & Moulding Weliworthy Piston Rings Ltd 
Co. Lad 7 Holroyd, John, & Co. Lad Co. Lt Weston, Chas., & Co. Led 
oper & Co. (Birmingham ys. J. & Sons Power Lid wines Foundries Lid 
Lad td Prestons Lid han ite 
eopets Mechanical Joints Lid LCL. (Billingham) Lid Radio Heaters Lid Wild-Barfield Electric Furnaces 
opper Development Arsen 93 1c! Ge neral Chemicals Ransome & Marlies Bearing Lid 
rofts (Engineers) Lid Cover ii atment) Lid Co. Led Wiley James, & Sons Lid 
rows Mig. Co, (1938) Lid 182 pheswen Excelsior) Ltd Renold Chains Ltd Wilmot Breeden Lid 
cv a Jigs, Moulds & Tools Metals) Lid Resinoid & Mica Products Lid. 116 Youngman, W. ¢ Lad 
La ‘8 Iiferd Led Robinson, BE. 8. & A., Lid. 13,15 Zinc Alloy Die Casters Association 


Cables 


Printed in Great Bricain for the Publishers, ILIFPFE & SONS LTD., Dorset House Stamford Street, London, $.E.1 by James Cond Ltd., Charlotte Street, 

Engineer be obtained abroad from the following AUSTRALIA NEW AND Gordon & Gotch Lid. INDIA 
A, H. Wheeler & CANAD The Wm. Dewson Subscription Service Ltd.; Gordon & Gotch Led. 4, SOF TH AFRICA: Central News A y Led; 
Wm "Dewees & Sone (SA) Led. UNITED STATES: The International News Co. Entered os Second Class Matter at the New York, U.S.A., Pow Offices 


2, Kes 

Contin Fag ar tome Keng 

ka | 

2 

PAGE 
42 
118 
72 
66 
4 
103 
80 
128 
i 
114 
106 
26 
67 

78 
128 

#2 
127 
116 
122 
on 
122 
32 
#2 
sO 

102 


Cutting a Dash... 


Or rather die casting a dash, for, by using MAZAK, this is the ideal 


way to make a car facia, quickly and economically, as a 


strong, rigid unit, exact as to size, readily assembled, and 


incorporating mountings for all the instruments. 


And as to appearance, an attractive overall design, combined 


with the high finish made possible by the firm smooth 


MAZAK surface, lends the final touch of distinction to a worthy 


component which will indeed “ cut a dash”’. 


Sucre) 


MEPIBER OF THE COMSOLIDATED CORPORA 


IMPERIAL SMELTING CORPORATION (SALES) LIMITED, 37 DOVER STREET, LONDON, W.1. 
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Sand cast in aluminium alloy. 
Diameter 49}°, maximum depth 
194°, fettled weight 536 lb 


and strength in BIRMAL 


This is a very special casting. Somewhere behind the 
creation of atomic power it has an important 

part to play in the production and processing of fuel. 

Birmal excel in large complex castings of this 

kind for both the atomic and the engineering industries. 

A background of more than half a century's 

experience lies behind their choice of materials and processes, 
The benefits of this knowledge and experience are 


available to all industries where the quality of castings count. 


You get more than a casting from 


Birmingham Aluminium Casting (1903) Co. Lid. 


BIiRMID WORKS SMETHWICK BIRMINGHAM™M 40 
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